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jl ^JuJaJI £L_JJ^)I £~fi <J^* ij^^uJj^All oULJI 4 JUtll 

. 4*Jl£jl ii d^ldJ^J (_j^isx3l i^hUoij i ^jj^^JI 

K lAOJLP OLjJ <^Jl oljLs^l 
K Sample Tests for Proportions 

^jlJI { j!aji jLi^I oJLgj i o* > 2) K Ia^jia oli^ jLi>-I Jti£- 
jLiwI *1^jJL> Loli 4 SjjL*ju oLvjJI oJL a <j lil U J 

O^i-l ol>-jJ Jj-ljj . (K -1) Sj j>- 4*->b <>cVl OjkJI jA Jj>- 1j (_j jLj ^15" 
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4JU& ^ jj-stj .oLjLJI ^ic- S-Juj^il] jJLa J] 

o^J-l ^ oUUjlI gj-»£\ i\-4t]i liLJij 

<*> (Jj JjJLiI <y ^ col Ul ^ ^ ^ JUt-j 

LliU (aJj-AjM) 5 sj"ji-l foa j~£\ liULJi fj* *Lj .« C *-^ 9 ollS" IjU 

^1 j^imiiU LS* c* yt j»jL * *t O * • 1 (*"Aj jmt 

: Util ( 10 . 1 ) (Jj ibUl Litton Si^l 
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IfcjJ oVVl ^IvaJ i£.^)UI (JlSll dJJi £-tyajJ 

e-lj^-Vl ■iJLc- jjJLII ^lij 4-iL£ oljli <j SJVl < j-^4lJ 

oLlxU jLi^I ^1J .ifttejI dr^i,U] UUM 2J^ai J l^dl JLUtdl 

4-j^i)l ijL^JU 4-Pwlt 4_dJll3l V*- 5 O-jIS* lil L« 4-i jjX dj^iJi 
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: ^LUS* JjJUI ( jJ^a!Ij ^JuJ! ji <c-L^ cJ5 

H o : A = Pi = ^3 = 0-33 

H$ • i. .^-vwMtil jL>j ^hXfi* 

ijlS £>ja ik^ <y i f e i i*iyd1 i*JW> »l)^-Vl ^ J>ai-l <^£cj 

J-L_e- ^Jl_*j»-J >_jjy3 > »iJli)l Jj_»jJI ( \ *, ^) ^_Sj (JjJ_i-l (j 

^ .^»jjj . ( * ,YX) _*J1 ^y»j_j ,j aJ.X J^l A...... ill (j (V 0) aJUbt*. ll otjl 

iS^ £</• O O) j*J»j Jj^-i-1 ^ ^Ls^Vl 









To, 


(3-1) If (*0 f*-*j t x 2 =1-68 

. 0,^ ^ j 4»JjJIsM ^L/° l$j!****J 

V 4-»l* ( 4-JjJji-1 ) <L»-ji-l (Jil t^\£ <L*JI jl d~>-j 

A la ..itjj JL^dl iiJlsJ! 4—J dt* JIjSJI (j£c ciAJJD j .^JjJI ^J J^aij b£c 

.5jjL*>Lo <150 


jiljsll JjU* £ J^fc^Sl jLssM 

Test of Independence in Contingency Tables 

|<Mh J li 1 J jltlAJ" J oljLwJl oJIaJ! j ^ 

jf)dUi ^j-o JjLwuI S-oJbjt ol^JcLa ^y>j£.j JjjJM aJUx-1 <J *^lj ob^l-** 
jI£ ISti .ol J*k&\ lLUj SJ^Jilwdl (^JLq jUl^l {J jSjSj • (*—•jAyaJJ 

IjJ V (JjJL-i-1 JLo J ( £^LlJl ) iibjnl^Vl jJtll oLi ^JLSIm j» oltiJJj 

lit J *<—®j-fi-ya-Jl J 2JL^*yi jJ ^ ^Ut iJLlyajJt 4JL^1? 

.<Ju i^a-JL SJ^U LjJ ( ^liJl ) JjUo* Vl bti 1 jJ- oljJid! cJlS* 

i-o-J .jLji^VI IjljJ SJLp'lJ? 

<L>-jJ-l S^-JiJI i j^ J Slfll^o dJLdX-Vlj OjjL^JI ol 0 LoJllA djJwg 

• ^Liama/jaP (wjl^tAtftll tot<Lp 

j_J| 4 ^i_*^9jJ»I 4jcm^_) 1 Lg.».w At <>0iA>c2Lwm11 ^ m +‘ j/9 ^*3 

JJLp e->j-ys? ^1 j < SJli-1 eJLfc <J <L_iix^ iljjJaj ij^j-l ol^j^ ^S3 j ^LwJI 

0 0 

ol^jJ JL>-1^31 SJUjs-Vl 3 JLa> JL>-1jJI Lgl« 1 >-j^Ll« lJ^ i-^Jl 

: iJlxJl (^ ♦ ,T ) <bl*il j L>lij 4^5 ^1j 5 j^U 



v = (r-l)(c-l). 
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j Jj-Li-l j 4-Ji- J_£J (j^, i*Sjdl uL> fitj 

J £</• 

<>^£ t/Jlj JjJli-L olJULii.1 ^*4-<_y^ ^ y*** V^“' e *M A>**JI 

: SJtslI 0 * X ) tt>LU j L>Lj l^Uil 

=((JuaJi )/ (10.3) 

ol>j; iJbJ jl^uO S-SjjJaJI dJLgj 1 ^jL**j>- lJ; Aa 5jlil ^~JjJ 1 iJLc-j 

J oV ^lai ‘ £^la)U iJjdl ^1 yJU ^ 

^UaLj| v^ivaJl Jjdi-1 

.ypM JUU ^ dUS 

j^aljV ^m-<i 5_JUju 4-Jl^I i-v^ljjJI oVVl J-j>* 1 dJJL* ^li 

oUly*JJ < U«Jt O^Loj-a <l)t Ja->-V d_9j <J^L>- iiU-JI 

I oLlLJI 4, g*«>,/? T ji Jij j oy^31 J^LJLaj * oJL*d< 

£-^L*^ Vi £jJ Jj* ^jJLkUj jl j *}J ^.ya.11 iS*j-i ilxwit jj obi jt oLpja^ 

<Jl>* ^ 4 j 1 4^uLyS11 4SJdJ1 J^i-***** ( JJflLxJI) 

jSx V <jU < <JU- J_£J oUaU** 0 Jit i)b* 01^ IS} < oUlJI y £yI1 1 JLa 
oULJI <JL*?1 JJLC-j .L^clju ^0 { J&jo gjojJ £-b^*j ^15^ £jy 

J~-*u ^^JUi .0 *.Y) j Jjdi-1 J ^IjJVl ^5jiU jl^&JI c^La>- 



^ IaXaa y o y 

=5U»|j -4 i-SjU jljjLl ^ ^ ^Jl iJUJJ jdl jl_^xll uU.,* JLil 

: quits' .(oiSffl 

(fj =(43)(77) / (230) =14.4 


.£m 4]I SfjUj £jJ u —* » oUlji-i ^jlp .(^ ♦ .Y) ||jj JjuA-i 
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Sju-^JI i SjJ^ ill oljlJ j-y* 2 ^ Jbuj 

4>-ji-1 <U~JL!1 j 4-*^* <i U-^ 

2 y ifozjy (17-14.4)^(19-18.7)^ + (6 i 5 1 1)^ = 1274 

Z / e 14.4 18.7 "’ 5.1 

. v = (r - lXc -1) = (5 -1)(3 -1) = (4)(2)=8 * ilU-t >1^ i,>I **>> 0 j&j 

L>t JL£ A <Oj^ ^0 JjjJJuo JLLP j (jpJUktj (^) JjjU^I 

4^4«n 3 ^ 0,0 * V <_£jL^ 

^Ul f XjJI JaijJ V Ltfli <>• JJrt z 2 = 12.74 
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£jj {jS- jt<^jU it ( _^jo tiUj Oli JliJU 

oLS'jU ^ LS Xe- LSl^le- oi 

.ZAs-lj SS'jU ^ 

^LJ- 4.»^g illjLfe l)IjL^> IfJ 5JL>~ ^ 

<M * 

^Aju £jj* Vjl> Lfc.>UiV ^£Jj i l£^ £jJ* <U-i 

. ^pl^vaJI 0 wXa 

Goodness-of-Fit Tests J-ijal' OtjlxsM 

oL)L> <Lc-j**j£ iiUaA ^JL* <3jjtX ijryv^a 0ijlsd>-V( JjLwil <J 

flyLfiL^ l-S' ^L-J^Sl kJj J 0 yXALJ u -11 

J ^LS* jju^aJl (j-^Ja.7 pljj o JL$j jlxi>-l *1^>»V 

£*>*' J 1 j^' £* 4 ^ M*d iiUI * 13 *^ 

4 

t-jj-Uall t5jljJiJI JL-c^VL LjjysJa^a iJLoJI oIjl*L 1_1 
oULJl olxi jLx^Vl Ijl^J oL^j^ .^jl*J1 j^i ^Ijl^l^L 

4 

^liA>vL^^i Cj^ lx* 4*^,0^jtk\ J^-saII J*A_c* 

OJ llail j-lalll ^3Lo-l>"Vl (^i-jjjcJ ^JLcxJU ^Ji)l jJ JlSlJ oIjLJI 

(^-4-u lLOx] <U>L^| U^jJaj J£) <o^>- <>»j3 Jaaj c3^ui UjU c d^)Li>»l 

oULJI j^jo SJjlio Ijjjl lil £ ^L*i .4 JLjJI uL> $ IaJl2J 

4wJl^«i (J^ J Ja— lJ j_ju j! Ljjld ^-juJaJI 

bjJ ( j_So OLi .WJ1 S-^JiJI oVLoi^Vl Z iSL^> 

LjJU dJL)JJ £ oULJI j^LwiU LajjJlSx^ ^a) 1 dJJL> oLojJL*-« 

jj-ji jA\ Sjij>- jLs-V oL>-jj (K - 3) UjJl! 0^ lJLI .iJLi>| jJl&> 





Y*i 

oLJLJI <l>jIa* ^lII <LJL*i>- , !jh oL*uJ^i)( . (K -1) ^ ^Jj 

oVLJ-l i £dJJ^ 

.<Lmll* ilLftl ^(JL>k1uiIj ^uujjj JjI (j,Ja*7 ^jJlj 

^.AJwLp i^LJl, JjJUjo l^jjJ (JZj£ ^-Jys** iS> <JjVl JliU J 
c—>1? taj Lo jL^I c*jjJLlflUj .0 *,Y0 j*Jj J L^S* Ao * 

UbjjJLSj £ Jll\ ^jL*il L-&\ Ja_4*i^ll l)L> LoJLp ( L^v^Jg £y^Jo oULJI lLUj 

j^j*> *X® j j^j-* To ^Vl oULJ 
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Z V j\ ^wv^- oUUJJ ^juJoJI j *-*«ji 

^i Z ^JLl 0 jisblt oVU^-Vl |<j t ( W X) JjJiJU <3 j&JI 

s^Lc-j 1 ^IjJLjJi jjtiii 3 -m>IjjJi ^U-Cojj# itiii j jl^vi 

.JjJLi-l J 1 J) 4-£$ J-£J OVL-Cp-VI cii-Jj 4 _jIi5o ^j-SJ ^-5 .^jJaJLj lamJ^ 

(Ao 0 oUL-13 Wo*^ oVLd>-Vl dll; 

1 ^IwX^tJwutj (3 l^T LaAM^ ljj>l |4J 4 d^ljsjjj J dkXfaJ 4jL9^Xi» i dJ lj£j I 

^a-JiJL l^jli 4 jJ jlllj SJjfcLill 

: JUK Ltf JlioJi j>Jjk Jl ^ 

H 0 : ♦ X 0 ^jLjuo lJ( j jVj^ 1,0 Ja**jlC ^JuJall oULJI 

H a cu^' cr 7 ^ ^W' 

Z J <JjVl <wJL)l ^uSlj 

Z=^-^= 5,75 ~ 6 ' 50 =-2.14 > P(Z = - 2.14) = 0.4838 
a 0.35 

Z = = -— --- ^ = -1.43, P(Z = -1.43) = 0.4236 

(j 0.35 

X ij \jJiill (1)1 JL*2»-I u^" (J^-^ - *.’ 0** ijrJL*2>-Vl ^jJajj 

: ^UlS" oljVjJ *1 j jVjj o.V0 & £jjb 

0.4838 - 0.4236 = 0.0602 


<j jJall £_2j is-LJil UU\j£ LUU S_*Jill ol* ^lJLifcU-1 f ti| O^J 

fJ-* ^ -J^J- 5 °y a * L *s 2J ' o* J 5 ^ 

JLc>.| 0 -* j~*> <^-"j *.*V"U i-tjiH ^yic- J-^asxJ *,o • •» <*^211 y> »,iYY"1 





Ton 

.(> *. t ) fJj JjjO-i ^ r Jj JjVi UJM j i*w*J dJUJLjj jjVt iiiJi 

: Vl IJLjj jjlp <_)Alill «JL|J i_)L^i-j 

(/;; = (850)(0.0764) = 64.9 

.0 *.0 |*Jj Jj-uU ty> t pjj j JjVl 4-JiU 4-*J <_ r kuu (^Ij 

|«_ij JjJ_A-i ^lc- JjSjjiaJI { j“ ' i '-'. j i iLwJs- |»^uij 

:^Jk)l O *,i) 
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JjJljLI < (K-3) = (8-3) = 5 ^ \l t S i^U 

£</* ^*5* ol o <jj>- 7-° <jp^L> (5) 

Ljli YY\A £ ^jL«J Sj^^sM 3-*J l)V Ij-laJj . \ V ♦ V ^jL^J OjJLi-l 

l^<j^ 

lij'-j" ^'j-^J J^J-> ^>° * Ja—'jiC £—~S v ( > % X) {Jij 

oUtJI oJjfc ^^JU- ^U*a_>-J *1j->-J ^1 JL>t^Lc*»l cJJLjJI ISJj .j^j3* ,T 0 

.ctUi l 5^ £)iJ^ U*^t ^ 

j_>-!. j^jJL^-I ^3-ijiJI o js* jLi>-V ^tiJI lHsIIj 

j i -Lj" hXJtP' Aa^^LLI ajLamJI c^LjIaaJI ^ U ^jLf J5Li ^-U- v_JljVl 

.fcV j JK j jjZ Jl!I jjlp UjA A L,J jlJIjLI jjla OK ^i\ SjVj ^ * • * 

L« ^j-iUl 0 •, o) jOj JjJiJLl j oLJUJl cuJISj 

p = 0.5 JL*i>4j ( n = 8 i-JL*JI jjjJoi-I oULJI $ ju& cJt? 

. /. o jup 

S^feLdl oJjva ^>iii j^Jll j(Y) ^ij JjjJLl Vjl 

: ^ *.°) J ^ J& 
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Ju£> ^ * • * obVjJI i_> j-sJaJ ( £-3Jill j \jSoJI < (/^ ^ L_^Lvjl-j 

JjjJM J £>tlill cJb>I>-' 

US' 4_ <>^ jj l ^a!p* J * j 7 

: ^Jllll? <W?lii-l W>L^J| JJLvaJl ^|JL9«1 m>1> 

. - Af.-f.? (6-3.9 f t (27-31.2) 2 { ' (7-3.9)’ 

/, 3.9 31.2 "' 3.9 

A Ijj>- <»->-ji -Uc- <3 >«IUj (*0 fJj tS^ gj* 

<L*J> SJjlicj. \ o, o * V (_5 jL~_J (a-JjJjL-I) i>-ji-l 4_«_j CM JLtf- f‘ o <Lyjc* 
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[jj\ U?^*Sl ^JjJtA-l A%*SJ1 <l)t (4jJjii-l) i>-jji-l <*JSJIj ^IS^ £p» 

t n = 8 _j ^JLi-l ^3 ££j^£)t oULJI <jt JjlSJl ^JbJ( { j^j& (t J^j V 

A L$^» ^J-S* ^lJI ^-J1jV( otaVj J} j^SJJl 3JL£* oli cii3*i3j. p = 0.5 

. *, o i)j£> l)I v_*£ Lfc* j^SUll oL ^ ^i* jjb US' ^xill l*x^J jU-*^ 

Exercises 

^1jJl ijujl <jlJLL ^4l.ai ^J.^a flT <_jJLo iijjco <J £ u * m 3 (^_>*1j ^ 

Hi 

^ .Cj-JUltj SjJij-J( {jJt> ^jlyg-jl t JL*jsM 4 £jlkJI jwajjl : ^ JUj j-.ylC- 
c-*lj-Sl 4 jojI jlL^,* JS' pliant ^j j.yaul! (J-lLg.^^ ^ * * Lg-oJj*^ jLl>-l 
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: SJkll oUUl ^ f J 
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.*/. 0 Aj^La-o {_£ JLvuJi 

A-aL^a A - » ^C Ajulfsj ^ AJa$UM ^ ^pljjJI J %X^f 1 

A-IaSUM <J i-JlejjiJi L5^ Vt> fli AjLIJ^JI <J fiJbjJM 

»j-ft Jajjj flj-J ft J-*^ ftjJ-j J-uu Ja (_^«jJi J**U Ui» ^Ui 

^JL*i)1 ^cl j^j j*-giL>*iJb j ajjJ «o j>~ ^ll oUjJLJlI 

: .jS^^11 ^ <UjlSU SjjJll a^>*^U 
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<Lkiojl1 JaitiaJI) < < JaLu jlll 

Correlation, Regression, and Time Series 

<JU l {««>• £ ^^—il oUUI (j oL)jlftll ,jI> LuS OVl 

fdUJLy LgISJ ij> J j->- l!V.A f IjJLjJI 

<L_Pj.*j£ J ^_aJl ^..jaal Ja_* 4 jilt JLpxL^L lLUSj X -J Ja—*^jlll jL*I > »1 

L» (_5jjJX j->-TJ i>Aill oltjl*il ^L*iaV 1 OVl .oULJI 

Jj->* jJtSl <^L*ji** ^JsuJ ^ Y j X cjH <i5Lft jlS' til 

0 

UjjJ <l)Li otj-Jtlil ( j^a qj~>-jj Jj->-J SJU- <Jj ■ -ta jilt ( J-* Vjl> Af jJcl U 

(j ^L*iaVI j^jIj j ^jj^Jcit iotjJLp < jjVt lDj jl>- 1 ^ cj ^jt 

63 L 3 (1)} <L^A <jj 5 Lo^io SJ^LJt i^p cJl? tili .U-g^> aS^LJI is^p <i yu* 

lLUj JL>-L 4-*aljM Vt 4Ji>*^L Lll^C Vj j-^Vt o->Lj jl) L-fcJL>4 

V (^JLI jjJtl aJJ 4—oL^Jt jjJLfl j J a JX'Lu^oJJ lg^Ui«2a>| 4 jIs ^♦jj^Alil 

LoJLo { J>\ jJLp ot j^iClL dHj JL>A <1)1® JJL*l)l j>*V t £ji)t L! *4lli>-^L8 ^lalwJ 

lijj .^jmJI ^2^° 4JLoua 4-^>jlilt ^oJl Si yuo LlSdC 4jli 4 -JLc-j C*j 15 j>*Vt jLilll 

0 

^JaJI jjJLSJ 2^0 Lu£j: aJLj]? Ij jl) jLi L_^?L>j L»^w aJS^LJI <jI£a VIj L)\£ 





YU 

L>t (Jj SjLiVl J .CUjWI j J£-JlJ 4 JUa* jJLaJI jJCxJIJ <A$jSlt 

j* ^JJ^iJI {ja ^yliJI £^jJ 1 L*-*** J-JUdJt ^ JjVl £^JI 

.SJUt *\yJj\ JU^^l 

Correlation Analysis 

^Jt < jj j-jAJLj C<ul^ Ijj L-4 ^■ lfr JULojI 

SJ^uSi^l j^jo l SJli-lj .jJL^ j-i aL£l J} ji ^^UJLI aL£^M <j jl *L£Vl 

jU-u/1 ^j-c- 5JUiw^ 0j-5o jU-oui JLsU • IftLjjt (J-mJj o(^ ixll 

.l^Jaju L*U: Ul:^ SJj-wo ^j_5J Uij 1^>V 1$ ^d£ll c-^U-1 jl^>- 

vijJL>- ol jLdp( 3 j?* 3 -* 0 X~* L** jU— u/V( CJjs-JU l)Ij ->■ (i|j 

(3 J-j£ j-jlJLII ^-«JiJI jL*-**l «JL*Vl ^yljJLC' 

l)L 3 < JJ&bj # S^“>* J^Lojl L$1 jj ii^JI ^jJiJl S** 1 ^ * 

i?l^ijl L^uJJ ^A*£ri_*JkJ |J jjAlj 4<jl^i!i^ OIjmAI^ aS> 1 ^"«»ll ^*<u/ 

^ji*j iia-j^i( iolj_ £jJ( Cj(^J dllj iilacdl AitaVl ^ JbJjiJI J U^L$ * 

£j\JLiJ £jy JpLjjVI T JsLjjVl J-aI*-* 

‘CoIjj.m nil Olj-JCL*JJ J^oIjJlI iJLfc 4-o-jd . -1 < T < + 1 i (jfU 41*2$ 

4j ^ dJ l^^d—<oJJ < L«>j^ Jj^vi L^^o jfL* j3 L Ji 4o^3 4Xd*«JJ 

r j-«uii u^J iiiiali i*jyi cJis' UKj js^u ^J( ot^jcuJLi iJL *j 

J^LjjVl Jujatjc* i ySsj .<d^3 JbLjjVt CU-JlS^ 

: (11*2 j 11*1) c <Jlill ^ ^lJL > d^lj 



J-iLJIj .jlJbi-i/l ..tljjVl 




ZXY- 


IXIY 


r = 


n 


Zx 2 - 


(ZX) 2 I vv2 (ZY) 2 


n 


ZY 2 


n 


r = 


ZXY-nXY 


J( ZX 2 -nX 2 )(ZY 2 -nY 2 ) 


( 11 . 1 ) 


( 11 . 2 ) 


< L«jta ^LLJU J3*\j I j&j 

J-**l>* olST <Jl>» <J iJLi# 0 T uli 

i X cj-jIjJLjJ) (jju J^LjjVI 

jji ^ ouui jxj uu* (ar,, t, ) jjj js jiisvi jsi ^. uw y 

(JjJSLUl) Ue J^d.1 J£iJI 
r cJl£ tSJ JJlI v-JLuij 4^j>o r cJlS* 1SJ JJlI **--*>-Jai-I &j£u t — 1 cJt£ 


























ni 


ai jjJLc- jf Jg^er (jUaJ j JsliJI (1)13 ^ jj- 4 (J3^ U-Ue-j . 4 JU 1 

Y 4_«.J Oj£j Ujuc -j .0>-l^Jl ( j^ Y j**J C-J^i UK ja^Jli c_jjSI ^-^aJ ^Jlj ( j*aiU 
j*-J5J(.aLfl 0<JK jt s i^j^ yJLc- 0Jsl Sill OU j 1 -/ 1 11 4 jjU*_» 

Joi«iJ L^u Sj51-UJ <_>jil laS'i jLliil J5Li ^iuu r J sij.«..^11 

ie-Uv’ f £*).>> J»UjVl J^U* jUi-t d^5J 

H 0 :p = 0 

H a : p < 0 (or p > 0) 

*>.j} JsUjVl J-U* j* jjju ( jj jkj i ~ij >-) p <±~>- 

d>Ua 4 4>jjJLfcj 4_^>* LjV Ij-laj *i ( Yl - 2) ^Jh jLj^^U 5_jji-l 

t ‘LajS u _^ 1 ^Ijjl Ji-IjP* /2 ^ 4 5^ ^ 

V^ULsli 4 ^juJI ^jJ j P = 0 4(113 )^j^jUI^jl^l^U 

• t hXX^ Jsu^4*ji L^x»«,A> 



: Jlill ^ dUi ^Uaj} 

jJLlI Sj^JM juji^ ^ 

^j5j jaj LjX^I 4 (A=A-^jjJI * slightly abundant marbling) JL*>* 



JLujn iilj/fl 


rnv 

= * modest marbling )Ja_^jX* jLx>-1 < (V= * moderate marbling) 

slight ) i(o = < small amount of marbling ) jLx^I < (“l 

i (V = -2L>-jJL) 1 * trace of marbling) i ( i = ‘ marbling 

<J yi -juXY ~ * practically devoid of marbling ) ia^^ 

SjbJ (jro £>-jj ^IxJVl 

io(S_U*J dUij ^Ja-HI dJLij Jjajll <L£jj*Vl 

0—SLcj-(U, ^) oULJlj ir* ^ 


jjfr jdljdJ UjU*»fj jA^lt jxJl j& jjl 3oj*- obrji .(T 
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XY 

Y * 

X <S >! 

VAA 
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yia 


£)-* SJL^tj ,j JjJUsLi j < j~e- f 4_*J» k_jL«_>- 

. T — 0.94 ot Jb^x) I 4 J 0 -J oV^Loit 


EXY - 


ExEy 


68.07- 


(60X11.14 
10 


r=- 


EX 2 


, <m 


EY 


. <OT 


380-MT 12 . 49s (1H1)! 

10 10 


■—0.94 


cM 9 ^' j*—'J ^J - 5 ^ Ji (/J'j 

jjivsJI ^-Sl bL*i C-Jl? lij L« A-9^*Jk Aw^s>t31 J 

: jjfc f jUi^i 

H 0 :/? = 0 
H a :/7>0 

£-Sji LiiV 1j-laJ i Jliil 1 JLjJ J->-lj >-*j-l» {y jLxi-l 

4_>-jJ .Lfcj« ..ij ^j^xJLII 2 Jjjj- 4_»-jJ < (jjuSIj-ijJt ijru JpLljl Ji 

JlSlI tJLfJ i^A-l 

v-(n-2) = (10-2)-8 


(J ( j- # ( 4_Jj-XA-l ) t i*-l Oli (_g^~...,a f* 0 jL^lj 

LSI* VA"l ^t i*J cJtS" IjU . VA*l ^ (A) 

L^I j2- ^LJltxI.uIj t <wJ »_jL^j .4^2jjJ V ciiSj 1 — 

j^U^V.V^jLJ 



.iUjVl 





LjU t = 1.86 .lJjjO-I r t = 7.79 41^1 t L*Jdld->-j 

'J 3j J^ ^J- 5 " -^^J 1 *j=fJ (* J -v J^' 

.0 V^) <j L*$f i «la£Vt <J -ilc>i* «illUj .jJisjU 

Simple Linear Regression .l a » .«. ! < 

X c^WI jJcl\ ch Ji SjLi^U JxJ -VI J-jU <JLU 

bjjJ ^Jl DjbJU d)Li IJU i jjCA -7 Lg£$ ^JjUua j y ^51j *,«1) 
a b < a jJUll j i-ks- ibUil *JL»j. 7 = a + bX JSLiJt Js. 0j£> 

Li^ .Hr..*••“ y cJlS" lil JJ.1 SjUp b L>jlj ^.LjLHJI 

(Xj, Yj) i-yy> g \jjt J^—i Lr ^- olJlo £-»>- S—^ J^-** 

(..i W-C — 42 - JaiLl ^L«i .bid LljJI ^JLai jjJL2j £■ iJj./i->Ai 

LcJ < L4»Lj .btCl yj y> U)£ 1j Y — - 100 + 0. 7X Jai-I 

oULJI ^Iji^LuAj bid yj ^Jlc- (Jj).,<? ->JLi (j-* JljJjlII 

y y*-j£j ^Jij isy**i\ iiji. ,>sjj. y . x 

L5 _U J-4JO (^5j*«/3 11 oLo J>\ 4_2jji? jLi 4 i*/z u .jUj^-VI 

iai-l ^ (XYj ) oUUJI ^jA aIslSJ J£) olil oLjuj^o 

SJL^Vl oULJI J?U£ £jSJ jill jc-^ (j-' 0 *L£l J fijjJ-Sj 

bjj 0^134 UJ 4 oUU(^ ^ J 53 4 ^U\iA\J^(X i9 Y t ) 

Y e JJ^ULl i y^ l-flJ.c- <,/? >»ill j ^ oULJI iJuVl . Y J oji^-jS 





TV * 


j_a (7J. - Y e ) L^ j . b i a ^jJic- JL4i « j 

*U oUJl, <JU I(^ - 7J = 0 01 .^Udl 

(•-“'^ »jlr^l 1 cSjl—i ^ ^ 

• S(” 5 / ~Y e ) 4 _oJj J_*ju (^jiwaJI ol—xjjll 4 _Jb^]a OLi 4 _JLc-j .oLlLJl 
^*j bid J j....*U j IjJ ( J-i>Lb)l JL»*L IJLa j■.*./}’ ^jic- ‘y*- « 

d -■..latl oVjLxib ^«mJ La J^yjlc- OJDJJj . aJjL*l! ( J_>-J jA^aJL l$jljL--a 


.(11.4) (JjibUl 

Z Y; = na + b Z X; 

xx i Y 1 = a 2; jr . +A Z^ ! (11 ' 4) 

4»..,rt IIJ A-jL^jCII SJuvail Jj-^asLll a J iwjJb ^jVl <Lbl*il 

.( 11.6 J 11.5 jjj ^Lu.) oLJ-l 

a=Y-bX (11.5) 

a = l/n(ZY i -bZX i ) (11.6) 


JLJiai <Lx.jJa.ll aJjUII j Sjj^Vl U>Ul j-. jjcVl .JjJaJt ^ ^^cJL,J 

S (11.7 pij ililxll ) J OijO’Lj J^jjjjxj (_ylc. IjJ AjC®Li^J 1 <LLlxltj 


V v Y £ X iX2 Y i) 
b _ Z (Xj - X)(Yj - Y) _ A * Y; " n 

Z(Xj -X) 2 IX 2 (ZX;) 2 

n 


(11.7) 


Y Ja^i X Js-m; jLa SJ.}L*ll (1)1 SjLiVl 

L«j i <^s>x^p ^L5j( ^i( (SI ajjJiJI SJ^Ij j 





yy\ 

*1*.e. j£c j\jJ-^\ j .{\JSc^\ J+J OjSb b J ^ti)1 Jg! tfl\ ou dUi Ijlp 

<w^U-b SPSS ^oLj^jj JJlo e*Lji£j 

oLajjII jjJL-Sj 4-JLjIaJ ^_A bid-] iiL*Ji 

jJ^Ij L$jV Ij-laj $ oljJLLo ( ^ J-sifljI ^yJajJ ^Jlj i ^ji-*flJl 

*1j_>4 JIip ^yall dJL/fc «,/aa) UJti <(JL3 *<^£^>*1 ip y+^r lS^ ojLi* 

^jj^Jfclil (jM i-Jai-l ii^LuJI £-jJLJ i-L^jT oV^Lxjo Jvail ^Ip Jj-^2j>*1 J j(JL^-Vl 

A I 

j^lp Jj-yfl_i-l ^-5 ^jftj bid J ^j*.^ H oLjUjll ■> 

^ia*j SJjlxU oht l)( uijju JJLaJJI j^laj F t <jjjj <LlajLl iS^jJI itatx* 

oU-Vl S’ £* Y Ja**jl* ^ Vjj J y>- jJtSl oUjLu# 

.SJai-l ( £jjL* t a]\ oLjujII SJjLjco jJ b Jull IjjJjLo Jjj*. <ii)S ^^Ip 

* 

Y i X tjj_> oJai- 5J^P V Op j*-*** L*l*i b i ^J-JJ <1)LS" ISlj 

iiuv? (J J^-l oV Ujlil ^ ^jL*j <pLoJjI ^yiil Ja>* JI>*jj Jajii LcJj 

l)^-> J^-a 13 IhXjfc^ . b — 0 I^iAJLP jAy3L.ll fif -J 1 

jA-+0 ^£jL*J> 6 ^j-So lil 4 t£j->*l i^g->- jj-*J • J 7 " -5 J-iil y& Y ]O+Jiyia 
* 

J Q—nMy+A ^ *Xj Y" ^ j^aX) 1 1 L<t* y 3i< <Sy*>j lT »> U1 j^jdl 1 0 

JL>-jj jlJl^Vl (J . b J 0 1 

L«J ijjJLxJl 1 ^>a JL>-lj ^lJl>CL^l 4 jU eJL>-lj ft j Jl>-1j J-Jcu 

^Vl j J f~*j .U 23 LI iJjUUJ jiLdl jt ft J ^ jL^t 

.JLJkll 



L ^p'\ jjJI »Lyo>-Vl aaJjia 


YVY 


At Test on b Jj!>" t 

cL>-s>- ^<o jUi-Vl IJLjJ jJjJlSI ^aJIj ^JjJI ic-Lva 
CjLojJjl* UjJJ JL>-jj V Dlf (SI (jjJbl^l d)t jj5Lc jjiJIj . P )aiA jJJ, 

OLS” IjJ «L£l Dj-£j jt < Y < X qu a 3%«JI «Uil JbJb^J <L^-jl>- 

^rUkLf U J >jJJI ajU£ j Ssj . ii'>Ui! ( i ^±*m j\ ^L£l ) «Lf Vi *jJ- oUL bjd 

: ^Ul jod I Js- 

H 0 : ft = 0 
H a :P*0 

*>■ (11.8) j*-5j 3JjL*il IjLjJ o^i-l 4->\>* 

t (11.9) JJjIaII jj X 4JUai*JJ ot ^jlp ^jLwj ky* 

v = (n-k- 1) (11.8) 

• a jiAij J-i b J-£J <jj2\ ol>jJj a Ji^id Aj^. a^jJ Ini i i>-%j 

L** jij-i-io UjjJ oV (w - 2) ^ o^i-1 DU Ja r< JI jUtf-’iM aJU- j 

(A) jfcij Jj-UL-I t J a>-L wJJI jl£l L&c aj^l»1I iSJ** **-bid 

; (11.9) aJjLJlI ^ja t AajSj 


b-p_ b-p 


Sp " 1 

£(y,-y,) j 

“1 

n-2 


V SCXi-X) 2 


(11.9) 


JaiJ LjU ( A_JjjUM ) Aj>- j£-\ A_*JiJ1 ^j+s] Aj^jil t A_*J e-IIS' liU 
Ijlj . X Y J la Iga .,<»j ^ A-JaiLl aS^jJI 0^ JjjUj J °ji 



.iUjVl 


Yvr 

V 4~Lc-j f-UJl ^Jfii j V UiU ( 4 JjOJM ) i>-^i-t ^ J31 wSJI cJl? 

(jjj 4ja>- 

jU^t Ja^ j*Ut J-JLC 
Analysis of Variance for the Regression Line 

viLJjj Y ^JdL* ikjj.1 oU-jjj oljojll iSyl ^2 

ij JL>-lj oL^Ij ^LsJI JJl^ (j liLu LiSU L*5 j . jl.xrf-'ih Iti- ^Lslt *1 
J oLujll 4 ^} ■/>«)! 

: (11.10) j*3j iEUll ^ US’ l$k^jX* y 

Total SS = ICy-Y) 2 (11.10) 

SSR jl-Lrf. Vi oljuy L«J* -oLjUj* J| J 

jlJLrf-Vl oLju^o * SSE Lkji-1 oLiu^* 

aJ^UlII j L*£ y Ja-wjioj t Y g < SJjUil Sj-Lail Y qo 3jjiJI oLuy 

: (11.11) (Jj 

ssR=Z(y,-^ 2 (i 1 . 1 i) 

<L!,)l*i1) jl-AjtVl Jo£- (Jj>- olil^rf-VJ tlasM 

: (11.12 fij 


SSE = Z(Y i -Y e ) 2 


(11.12) 





m 


(n -1) 

jLi Lki-I oL*uj>« Lol 5 j^>* k ^jL*J SSR jIjl^VI oU^o 

JjJL>- *L!L>j ln£x oUj^II . (n - k -1) l^J 4>-jj 

:JlxII OVT)^ JjOJLt JU^UI 


.Jxf^Jl jlJLii^ ANOVA Jj^r .(1 > .t) ^Ij JjJL^l 


j*la* 


°Wjl' £_>*# 

OUjjLt i ImJjtA 

F 

jU*VI 

1 

£SK 

MRS=SSR/1 

MSR/MSE 

IkU 

n-2 


MSE=SSE/(n-2) 



n-1 

Total SS 




J-JL>*l] JjJL>- ^lajJ ^Jlj oliL.J-1 

SJ^I j_«Vl *wJJaj (il 4 j_£Jj .0 Vlf) cljJL^tU AjLtwfl ^LxJI 

.S-JbJI oV^L*i1 (JJUi *\j->-[ 

oLio^a (11.13) j*Sj aJjIaU j \mS Cj^S, oLju^II 

: (11.14) |aij SJjUil (J A>^0 jll oVjl*il {j* a*X>-lj 4 jL*>- 

Total SS = z Yi 2 - ^ Y; ^ = Z Yj 2 - nY 2 (11.13) 

n 

SSR=b 2 Ep<i-X) 2 =b[H^ -X)(X-Y)]=l|EX i X (11.14) 


'_jll <JuvxJI jl ^jlaJL <jLm>- ( j£c 4Jl# tki-l oUjyi Ul 


:(11.5)f3j JJ-sUll j 

SSE=TotalSS-SSR = £ Y ; 2 - a £ Y; - b£XjY; (11.5) 





LujM 




F ANOVA JJl^ Jjjl>- jP <L*Ji ijjLio ^xJj 

^jLmJ S-Jj^ J^mJJ jJI 4 jj>* 

<L*-J ^2^*F 4-*Ji dJlS* lili .jll>tll Jjjlail JLuyjbj ^LioAJ (ft - 2) 
^JlJI j -3 0 0 Jj-^ 4 ' J-* ( ) <-*r,F 

.<L^aSj ^1) dJUi 1-U- la j gju JJa>- Jjjj- j ^Jl£- ^*yad1 


The Coefficient of Determination, r 2 J*U* 

Ja_>- <Ja _^(jj Y ^\jJLaJl j-JcJll <J cJ^L>-V( ^LJill 

SjLjP- 4 jU .la^^Jl Jai-I jlJL^Vl 5 JU»- Jj . Y* yl^j j JbJ^lJt ^jh 

2 * 

(J-r* crs-^ r o-^b 4 l 5 J L -» f cS*^b r »' cb 1 " £p* a* 
oLuy 4_wjS" 4 jU U)j .4-Jjut!l oULJl! jjwaJl oUu^ll jlJa>- 

( 11 . 16 ) pJj U>Ul j US' ^Ldl JJ£ ^ oUujW J 1 jlJL^Vl 

:5JU!I 


f2 SSR 

TotalSS V Y t 2 - nY 2 


(11.16) 


4 -bLdl (j US’ ‘U/’Vj 4 »;yg; JUJL»kX 11 jj-jOJI (iDiSj 

:iJB (11.17) jJj 

r 2 =1-(11.17) 

TotalSS 


Ja-i- *1 J-JLc J-> L*i£^ a j~£ A mJ ^S C*Jl£ LaJlSj 

oLjLjj jU^Vl J-i* oLlLJI l yjo aJI>- < fj^j .otJLJJ 





rvn 

ioUaJiVl j S-^Uls^Vl j^LajM 

jwOjS jl % ,"l % (j;jL*J JbJi>«i)l J-«Ia 1 i*Ji c/^ jIsjJII {j* ( j-*J 4jli ^^IjjJI 

0 

. |JL>- aJL>- j^Iaj jJJi ^ 

2 

d^LLil j ip ^J?L*o kX^oJcftj 6>>Xi^^*—11 Y* 

.SjJLSll jlJL^Vl i!^Uc« ^uo A^aj£- pi) jLa* ^5Lya>-J IJUb 0^5 -lJL^j 

The Standard Error of the Estimate S y . x ji^aU ^■' 

0 

p~J £jLJl j-jilil jjJLSlJ LSJL^o jtJL^Vl aJ.>Iaa 

Jut ii jXA (J <~a-£'j> Y jJCLoJJ SjJLSlI ^_dJI . X jjil^iJ iUjw 

^JkAj^Vl J 2S* lI->L>LJI J?l-A> jjCf Jw-^ I.XA^ .I^JjC* jL&X&Vl 

jU z*y\ jl? UK Jail y LjJ J*lid1 dll; cJl? U Sj .jLliVI JSLi J 

,j£?I <bUU Y J BjJuil ^-JLII 

<ij^* .ULoJI ^LJL- T j ^>x J** <£>^' 

<*iil? l*i?j .JjblJLd jt ^Jsju jLijiVl (J L*? aLL*-* 
Y J SjJLdll j*-Ji]| L5^ ^ ^LoIA^l jl? Lai? 6^Jw> jjJLfllU ^jLaII Uai-( iaJi 
OxJlS 1^- oULJt J^LSJ ^0 4yOj5 Col? Lai? aLIaa ^IjLialwdL 

SjjLJI JJli-t OLi a-JL-j jIjl^V) ifl-i*' {j-* ^LaIjI Jujf oLLJI bj£> liiJJLj sUsaII 
l)j-?oj ilLjb aJU jlJL^Vl Ja->* ^ ^j? Lg^J ^Sj 

SJ^LJlI ^Ijl^l^L j )jl 2iJJ ^jLjaII Lki-( ^_?xj = 0 j v =7 

:5JhJ1 (11.18) 



xvv 


a^jll J*.5LJtj 


S y . x = VMSE = V(SSE)/(n - 2) (11.18) 

ANOVA ^Ldl JJ* JjJUw ^ lLil-1 oU^ ^ MSE 

4 J 4jLJLa $uli 4-Jlpj til ajUl* L. J* t$jUil U*-MJ 

4 * * 

( j-« SUj JJj Y pj jlJLljl OlS* liU .Uiajl 

Ua>- 3jJ>- 0j5u lJj^u jLiiVl J£ui (J J*tU1 ^ f* *\A OU oULJI 

(I)j-So J?LiJ1 ^ 0,0j * Ja>* jjJLSlU Jl>-Ij ^jLjc* 

jjA i f*S \S j! i < JaiM ^JjLoJj jjJilU ^jjLjca ijrulla^ J 

4Jli aJ-Pj .Jai-| JjLJj jjJLSlU tla>* 35^j <J 0O^-uk JaLUl 

jIj£J dJUJLSj j^JLidJ ^jLxU t]a}A-l frllj jlJL^Vl Ja>- J5j£)l cj& Ll£c 

. iiiJI JjJb- 

Confidence Interval for IS*)' 8jS$ 

4JUjl« y -J 4jl>^LujfVl J Q^jtjpA LCj ^ 

iJ^Ln-* ji JLSlI *UJb>*l»*JLl oULJI S_C-01 ~~*J Ja^»jlll ^jJLij . JST jJklll ^jj° 

JjjAaJiI ^ 4 ^ 4 ] CaAA^ l^J Ajjl^AMp OImP 4tvtP* 6 jLp 

* 

. Uiij Y ^\ 

i <jJL>-Ij jlJLa^Vl Jaj>- jJij 4Jl*I^I iol jJLjJI olloJl Jj>-I ^ 1iU 

Lili . & J-itja ^Li5' V® ^ o* -k>^' 0U 

oUa-uj yX\ JaLij j^Icj JffjJai-l 6JlA iiJb^ Jajja^ SJLp jJLSJ Uj 

djjisli ^ 10 j& i^Ja^tfjLo ^ iojiii X *j& ou aJLpj . Y JfiU4J 2*4 





YVA 

IfjtiJ jiSl O J&J (Y e *s) jIJL^-VI JajJo>- fj** Lfeifr 7 J 


dLiajco Y Ja-^4)jlo ^jJLp Jj^a_i-l ^Xjj .Igla 4i^l* SJLaJI ^7 ilU^ SJjULo 
^4A^Vl 4JLw£' tal>l 4JL^ jjj . J 4 J*jLa\! J 

^Ijl^l^Ij 7 Ja-^jii iJiJl o jxi jL£| LuSLc <uU 4 SjluJI oULj ^^JLp L^J j ijiil 

: (11.19) iJjUll j ja t £ijy 

Y c “ t(aQ,v) •S(Y e )<E(Y e )^ 

Xs + ^(ofl,v) ■ S(Y e ) (11.19) 

UUI ol 2-k^ .(11.20) piJ ibUll ^ L$jL*>. ^ S(Y e ) ^ 

( j_« Sjlju X e oJlS" US' a jX il)(11.20) y> S(Y e ) 

.jU-l C*^- U-l j (3 jiJI c5 j£a 


S(YJ=-S,* 



+ 


- *; 2 

Z(Xi - X) 2 


( 11 . 20 ) 


An Example Problem J^* 

L^Sj-U Y oUiL j_U1 j oU^ Ajj JL« 

2^JLp SjlI Jl>«^JL 1 p-bSU oULo c**U. -7 ij^pVI oULuJI 


^jl.X ^ Y JjIjl^VI O \X jvij JjULi) 

j^.u < /. ^ Su^L*jo ^*U*JLp jjL/aJI 

<-*-J (1)'j_Ssj LqJLIP 7 f. \ 0 A g* & JL>-jl i o j~»J Y 


0 Vj^ X e =iooo 



.iUjVl 




(jiji oiJVlo aijfiJl oU*it j oUAJl .(U T) JjJi-l 


Y 2 

X 2 

XY 

Y oU^l 

x oUiJ ’ 
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vr 
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a,* 

Vo 


AYA^ 
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AM 
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M 

U*Yo 

U1 

Uo.o 

Vo 

u 

<\ron 

VYA 

^Y t,A 

^ on 

Vfc 


: jJjJ-JI { j& (jlJ (Jlill IJjb Jj- 

F 0 :/? = 0 

H a :fi>0 

* 

oLjcJlI SjLjj LjljJI j_& aL£1j Jb jLs^l 

o^Lp! ^y>jJd\ jL*>- 1 -MLpjflJ olpJllI LJ J^' <3L*V( olJ L*K 

i 0 jIjl^-VI Ja>- /«ju^ Vjl ^ 

• Vji 6 !jlj 









zxp PliMlil 924.8 P- 4 )* 959 ) 

b= -—-L—_- IQ _— = 52.567 

£ X 2 - @ X t)~ 9 28- P'*) 

1 n 10 

a = Y - bX = 95.9 - (52.567)(0.94) = 46.486 
! oljUjll AjLjlaj sjJLoll O <JLc-j 

Y e = 46.49 + 52.57X 

Vjt LJls ANOVA JJai j3 J <y> jJ>1\ j 

; SS oUw^ll 


Total SS = £Y[ 2 - =93,569 -^^- = 1,600.9 


SSR = brZX i Y i SX ^ Y i 

= 52.567 

[924.8- (9 - 4 « 959) l 

n 


10 


* e-Ua^-Vl ^y^T" u)^ d * 4 *^ 1 j * 4 

SSE = TotalSS - SSR = 1,600.9 -1,226.93 = 373.97. 

JjjJ-1) j *jJJl jL^b ANOVA w Ld1 J-U JjJLv *LtIJ O'Vl 

.0 jJj 





y\\ 


.JijfAll OU*ilj oUiiU jl^t JjUsl ANOVA Jj^r .(^ > .£) ^ 


jJUop 


oUjjl) 

ou^jii Jbu) 

F 

jl^vi 

> 

miAt 

w\vr 

TTYo 

tku 

A 

rvr.w 

n.vo 


fcr^ 1 

<1 

>vm 




4_>- ji-\ F 3_«wJ 01 u5- > * j F = 26.25 F 5—*Js 01 

< ^ ijj> oU»-jjj ’/.\ jjlc- ( ^ ♦) j*5j ^ ^ \,Y1 

dll ^4.,^ tII ^jl*J1 j* ji jljSJI Ol* aJjJjUI ^ jjSt <L^»*^1 F01 . A 

OObc- Vlj AjIpJJI Otj (J jV -yg (_£jL»o j|JL£*}lt Ja_>- 

jlJLSil jujl^ j-SLcj oLa^J.1 ^4 jiSt oUt^ll (j i_s^>b>-VI 

: (J^^* y (j oVs^Vl OlIS jwull 

r2 SSR 1,226.93 Q?? 

Total SS 1,600.90 

jLilVl ^ oUJ.1 j o1i!&£-Vl ^ '/.VV OU <u1p j 

<_jL*^- Vjl 4jli yff ( JJil -1 t *1j>-Vj SjIpJJI ^S- <_£j^«iJ1 

:^bK / A 4 J V L^ ^ S b 









TAT 

4-JjjJL-l t t = 5J2 ijj^-il t Ojl^ Ll5U 

A 5j>-j3j /• \ 5jjJLjuo Jjjt- j^JliL (A) j^Sj JjJli-l T,A^*l <j;jL*J 

^ Luis t ^<4^3 t oj tili>*>j .oU-jj 

^ L5--M A-^jIlJI ^ VY j«-$J ) j tfvall dljU^C JjLaJI 



j^uj ougi j oug jioji^n Ja* jijjs .(^ i. Y) (iij js^Ji 


6 og C*rf- J>- 1 j s b <*J& jj-lSo (jrvi>-lJl jjiaju <jt ia>-^bj 

Sj^-m.^1 t <L*JS £-y0J Jui-dtfj j->*Vl J,W*; Hj ( DjJ—dil jl 5-J.iljtrf ob£ JL 2£~ 

li)| <jfCL*j£ /- 0 ^^Xv»*_/5 «AJLC* Aj>^JLx* C1a_j IS* t A-<4<j 3 4w«aj£ ^gjj 

L< AjL^ {'J^LAJ^LlII ^jA ^\ JLjC^J • f t \ wL*£- 4j^*A4 

JUtU J~~u> cr^J (*4$ cJjUJI ^ 











<jU49t .i-Uj-iM 


; jsxill ^s- Li3f SjJiil <UjHI Lb£ 

Y e = 46.49+ 52.57X 
(5.12**) 

t i_£i 4 AjflW J 

jVjJ ^ * * * — * jK~ LwLJs£- 7 jjJL-fllS 4 -J^L*-a > 1 —ci/ ^ 

4->b£j ioJL?w*Ji,1 iijlaJl £jo Vjl 5-«*j ^ = $1^00 

JJjl*i( 3 ^ -t X OkJ ( j!ejjo jw X=$l 0»JS Oj-£j dJJJLjj CjULJI 

. 7 Ui ->UV 
- *(■ 

Y e = 46.49 + 52.57X = 46.49 + 52.57(1) = 99 

jVjj 5 5 *«• (^jUj 5JjU 1U UjjJLiJ p L^-UI oLu-ll OLs IJlIj 

.Slaa't jjJuJ SjLe- iJLfcj -jVjj ) * * * ,_5jL«j LJ^L-Vl oULDi (1)^5o Lojuc- 
JliVl 4_ ^J 0^^s> L^lXf- iI^Lw«JJ 4.*. . .a l l i g. *^xl ^5 0 <A) 3 

* 

j ILL* LfJ jLiJ.1 LSiJI 3ii-L-^> p1.Lc_u;1 j£c t jVjj ) * * * ^jLj O^LYI 

; LJUI (11-20) pij SbUl j (11.19) pij ibLlt 

Y e -1 (o^, V ) • S(Y e )<E(Y e )<Y e +t Wv) -S(Y e ) 


S(Y) = S f 1 , 

e y ! ‘i| n + £ (Xj _ X) 2 


(,5-* Sy.x ^ ^ ^ S(Ye ) 

: ^bllS" MSE J 





XAt 


S v . x =>/MSE = V46.747 =6.84 

y ^ 


S(Y ) = 6.84 — + (1 " 0,94 ^ 2 = 2.25 
V10 0.444 


. 2.306 * tfo.025,8) * ^ -*—£ (jp^l—; (A) ^—9j JjJ—i-l j—«j 

: Of Li>V SJ&J! ctjs (j ill iJJJLI l j£- jjcJUj 

99 - (2.306)(2.25) < E(Y e ) < 99 + (2.306)(2.25) 

93.81 <E(Y e )< 104.19 

OLi 4 jVjj 1 L»JLifr aJU j 

♦ I ^5 • j jVjj 5TA^ * (jj-; oLfcwJJ Ja_4*jdt 

jj jVjj > ♦ *»• <3j-aN ' 7.50 SJJ 2^ 

^1—JL J > *1 4— ■ ^ fjjJ 1 1*XA ^j-a^ 4..,. C-ji^ o f . * * 1 1 jjJLa 0^* 1^1 4 ^ ^LajJl 

^JJ1j ) jjJ-2xU t5jL*il U*iM JJii; of ^j •^iSl »jX *xs- 

,^\ iaiUjM 


Regression when X Is Random X 0j$J UJLP 

j X ^./? H oLjuj^JJ jIjl^VI ^ij-c 

^_4-j IoJlJLP S^l>il oLLjJI (otjJj&l) j^Jlsd! iSi C)li l*il 

.Jljp J} {j* L^aJ JT 

»4JoIj L^t j^Jp jL*IpI J+S- ij-A 4jli 3 -ju J 

j-JCL* lyajl ^mII! (jLi 4- j ^ f T ^ 4V,S.)I jIa^I LJUL>. lil t ^\iL«3 



UijN iilJjVI 


TAo 

^JLp <l*$ JL>-^j 4jV l^i* J j*£s*l!l ^Jalvwj V £jL)I OV ^1IjJLff' 

(jJadt j-j-P ( j-« 4Jli 4 -JLpj ^lalwwj Vj 4 JLJl5 jjjjJUI 

j>-S/ S~£* ^ l^uaS ifi-Lil ^-4 jU( CjL*S* L>i S^LjtU olljjJl jJ ^SOdl 

4iL«J( UiHjbj Ji^i iol^JLp Y i X 01 4Jt>* ^yii 1JU 

♦ 4-fljLk^Jl ^jluJl (jl ^lygj j £** 2 * ^piilllj 

ilfl aIjiIwimAJ ^ju Jp ^Tj 1 Aa^^LlC 1^ J d^lju j^lll 1 

•O' 2 d&J a + P X i 

V f(Xj) <lJU*>0 oIjujjj LjJ ^lJIj ^JLSi^i-« iJl^A-P ol X 

. <jy£ V 01 (_$l < C7 i p i G, ^JUll (Sy^ 

^JUil 4-5 j ^w- 4.T <3 J-* ^1jJL-C- ^Juil 0V 1 jlaJ <LojC* ^JJI ^JcJlj 

(Xj,Yj) S^LjJLI oLljJLI 0^1 L-£>l d>*> .Llai-1 

0j-&> Ujlip L-iJbS£ jLs^Vl 2jJ OLi Lva_j»t .^£Sjup y* ^Jco 

.SJlj-1^ 


Residuals ^1^1 

( j-« ojJLill jujUIj Y J sjlaIjlU <L*jjji Ok 3jiJl aji ^lc- lJjjo c* ^SLJI 

:(11J1 jJja^Ul) jU^VUa*- 

e,*Y,-r. ( 11 . 21 ) 

J-C (j £ t ^JLJLi-1 LkivU { j*Su& JUbLiil Lki-1 4-jt ajl-XC-l l j£ J £j 

:(11.22)fjj&U* «jlo^vi 

*, = Yi-Eft) (11.22) 







^JliCvW_4 <Col^^t._C* o\ {jPjp—to gO^-C 

2 

Sj^^r-^g Sjjya-j jlJL^Vl £Oj_C JUJL^- JLlt'j . (T CU-jU ^LJj fl —0 Ja_**jIC 

^^-^-Cj . J 4 J JjbLLil Lki-( Oj-^J <1)1 £-3Ljli c CjULJJ 


4wCJdtXw^ 4 j8j^W a Jut-L^fT 6tX& 

^ ^ L^ 5T <_gjL^ W LfcjtaLjt' ^J1 j ^ ^Ij-iJ 

: (11.23) ibLII 

e = ^- = 0 (11.23) 

n 

Llai-I <1)LS I3J Lfctf- A_*ijljte (_gl ^Jaju V L$)li jiyaJI j^jLmJ Ulli L$jJ 

J^ci n UjJLfr ^yJl e ; ^1j-JJ ^jL^Ij -jivaJl i£jL~j Ja*»j=* *J £ f ^LSJ-I 

: ( 11 . 24 ) j* 5 j AhUll j j* US’ MSE jlJbi-Vl 


g2= S(e 8 -e) 2 _ Ze, 2 SSE 


n-2 


n-2 n-2 


= MSE 


(11.24) 


(_5jL»j Llai-1 j-ptdl jJJll OLi ^_.xlu j-*^l OlS’ lij Aili IJJ 

.MSE 

AJLllSLc aJU ( X ^a yjjl^_JI (*““*jt U^s Ii| 

j LoJJLaJ .Lgjlfi- JaliJI jlj^^ll jOA«j)lt 

J ^ Ail Ifl % j A .|/7 1 1 Lb J J] ^ C ... "H i 1>I Jill ^1 MH > 1 (^lj ( A . 

JltdJ ^1lj_JJ (iLJS ^vsjj () ),V) («“*j JSUiJI .«L£l jl tjjjc Jaj>- DjJu«jS j! 

oUjJiIj ^UM (JjA-JI 





YAV 

15 

10 


3 


-5 


-10 


0.2 0.4 0.6 0.8 1 1.2 1 

4 ♦ 


(jVy Lilt) a^Est&vi am) 

.iij+ZS) oujllj oUiOJ _>U^H £iji J» jUstfl j£i .(1 ^ T) ^ jXiJl 


w 

oU 4 ^otX^wJki cJ 8 > j<bfi 4 JI 3 (3-J 

j-j-fr _J^-JCL>a (wfl^a j Ll>l9 4 5Jli-l d JLft .^l>*JLil Jfljl-I ^51jJI 

^3Lj jJa^S jlJu^-Vl <Ltal*i X _) e£jJ jt < ( logX ) X ^3 jLp^J J-£* 


Ja :>JU dJLjJli-1 jJ) JL>JL>ilJl JLj^j ^ iJlAj . X J 

.,^1 J£i JL>.b V Jldl 

jjb ^\j^i jLl-iiVl 

jjL^aJt aJLuo ^pl oL^Vl J jLlJoVl J^LaJ CUs^y?! ta( .LkiJJ JjjLxH oLj 
U a^l ^Lj alt X pJ 030 W* ^ ^ oiilj 

JJL oVL>* l)I .c-wjlj X ojIj t«i£ 3ljjj jl j*£ 
jS 1 a j& *-AJ 4jLLa J5L£ ^ 03 O 









TAA 

oULJI <L)l>- jjSz* j£io 6JLA }LSj . J $jJwa-JI j4-wSJD 

jLi ^JUcAl jtJL^Vt ^3j-c ^(JL>«x-urfl 5JU- <jj *3$—l?j*Jt 

61^ lij ‘-ij**^ <^**^t JJ^ Y e ^$*tjJI 

tJLfc <3^-1^ £jL>* ^Jtj i i^sj-jit iS jJwa-JI oljujil ^SLc .ColS j-j-P Lki-t ^Lj 

.tlolM jjjlo oLS ^jlp ^1p jlpLo < 

j-fr SjLp jUtf-Vi ‘^■'^ 

JSLU1 ISU .jaVl J>! J* ^jJI Jili. JljJI v-m <y 4lli ( 4~.j 

k —^1 jl < Vjl aJL* ^*_JL ^JtLvjo Ja>* <tJLp j-^>cll 

t-lai-i JL>- (jl-^ ) I (Jj^>- ojJLjJLIu ^ la £ 

•Cr 0 ^' £° Vj* 

^J-^J • t jUi* J1 SjLijA) Oj^Jtj “<>jjO jir^' fUic^l ^£jCj 

JCo LjJ i_>-jlall iji-ljJil 3j-t jj-^Jj VIj djjJL>» iUlyJkt jjjP llai-1 

^•jJI i ys- Llail JjJL>- CJIS' lijj Ua <3Ui> £-jL>- atk-il ot^Jcll 

iol jJLp 3_pJSL i jAju; j\ uiJ slC l^J ilbfc jjSo <oli 

.jAhaJI Jj>- iJJSt 

2j_aJI SjLjJJ jlJL^Vl ^ij-d ^jrOufl jJCa 4iL^| tjj^$ U til i tjj>*t 

oULJt (il3 .^Jcdt luLft (3 ^ 

^uo Ut-*^ 0 JL>-tj jl 4 iJLo jl LgjJU^-' < 0 ^J^o l-JUlU jJ L^5( 

c*Jl£ (ij l JjUit jj .tiLli SiL-^J ^a Jj5nj j3 aSU ^-Jcdl 

^i^kdJ j-idl »iiJi SiL>i jl* gj>y llxSj y^ai\ (Jjp> U(^& £jjS jW’ 

oiLva.^ 



JLujM *^L3 jVI 


TA<\ 


Multiple Regression jU^ll 

jJilC y' Jajjj ^Jlj Jai-I OJ lL*>- 

l)L® Loj-^Pj J->*I iJL3l**w© olI jJcLo iiLy^l Jl Icj <b1 VI < oJLwicj 4 j ^3 

dJiJL?J <Lj^Jlil fijJLS 4iL^J y" <J j-J*lU (J^°^ £j-i U £t-wO tJLfe 

(j-^j V^Lj L*jc jUSl jl ol j*j£* JU>> Ui^-C o\^^}\ IJLa <jj < jj»JLiJ1 

JLgJM t ^jLiJI dJUJL?j (JLJbJ jJS*I oLLu 3-1 jli iJli-l ajuh j 

* 

*^a<muSXI 1 A-JL^e* - •^£’Lw> lLU^ 

Multiple Regression Models 

( j-S 3 j .oUji.^.11 Ijj^oj ^Jbcdl ^oli 

* 

^ 4 m aJL IjJ i ^jJjJI J uJ^UaJLt ^j-Ua*« J 5 -^ ^jAyaJil j^->~ 

i-oiljj <j S-jip-gjJiJ ^ JUt ^^UaJlj ^JLJI (j <L^JLl 3>j-laJt 

3 A.y2-v2P^o oljjJL* (JL>4 j oUjjgya J>l J^T j*HaJ ^4^-^ IJL^J 

.£j->jli U-4) iiLull jlJL^-Vl 

4-bbit 3 ^ jJCL* <l>t vi***- . JjjdLI ^^IsuM jlJL^-Vl ( J^J& U*ij 

( 3 y^* dr^ *® 3i fj^—^ ol 

i_JUJl j .£■!... 4 £jy> jj-So Lcj ji < X 2 BjLp- jj& Uj jt 

ivaJUl ^SLojJl liXIj ^4 -«Jj iUSCLo Lie. iL jjJLo ^jJb»-j ile-liu jlli 

o^LoLic« 3 4-j 3 -^ <J^LJLi c-olS^ li|j jJ*i/1 ^iLc j! ^jL^Jj 

V^j C-jD1 j( ^JpIaJI Joi£ J 3 q .JJa>. <]jLus L*^U> UjU (^,^2,...) 

: (11.25 jjj yj»Ull) ^b” j£ oU^UI JjcsL tHJSj a ja 


Yj - Po + PAi + 02^2; +... + P k X H + e t for i-1, 2, 


(11.25) 


rt. 





g-ij-*jJ1 ^*Jj-** O'*-** jlJ^V 1 jJ* oLv^ljUlj 

: L 5 ^J ia^^JI 

. O 4<jLjJ jA*^ lSjL-J fj ^j)I^«aI| t^S2ji“l U , .<^ . a ^ 

»<JaJiJl jJLjJI f-Ua^S/l “Y 

« x n jM —^ H'—- (b + V s?—* < As ‘ Pi* Po -r 

♦ <Ujlsc* iolI yts* jl ott dJJ^- ol jz*Za k Xfa < .... < -^2/ 

* 

.LjuJp £jj^ £\ L)li iiiJt cL>l J& jjJLojj ^j^j^iJl jLl>-l OJL^j “ & 

dUajc* <pJ^>ji E(Y i ) SaSjIU j! X J &\ Cj^\j£^\ £^0JJ 

: (11.26) jlVl itata-C l^ijjjJ X 


E«) = P 0 +Rx Ii +p 2 x ai +--.+PA 


(11.26) 


^o aL£l jj*\j Y oV (k + 1) fi^Uol j SJjLuo SjLc- ^Jlj 
jLsu^I { J^2 <>• jj-^-5 <-£JLta . ^5T J k ^Js- 

^rta j OLj t 4JU-10Jjb j . .Y ^JLoIm^q £« J^LdU d-Uij 

oV^Lull JISlAI .(^ VO ^Jij J£jUI Lo5^ ^^x^J.1 

iJLlA £)f (JL-C'U f ia^ Jl ^Joi-t jl i j f o\-^-\ J (.5 j*+0 -II oL*jjll 

2JL>~ ^-ii IjlJ j_*jlU ^ .Y Sjl^Ij 5Jj1jc« 

: (11.27) j«-3j SJjUH j L*S* S^JL^. 4u*Ja]| oV^Lxil <1)^* X 

SYj =nb 0 +bj ZX H +b 2 ZX 2i 

IX^ = b 0 ix u + b, ZX H 2 + b 2 ZXuX* 

SXa.Y, =b 0 i:X 2i +b,EX H X 2i +b 2 EX 2i 2 


(11.27) 




LUjJl Cj\jJ.^\ iiLijVI 


t, bj i bg ^jiwaJI oLaujll oljJLi* Ljf oV^IaU lLUj J>» Cj^lJ 

oLju^U Uijjb .JujbL^ i-Sb^j oV^Ljw Ljjl! jV Ij-& ^ JZj^ 

: ^llsJI Jliit jJaiII 3 i£ 


Y 



.fldUku* jjjjjc* i)b- J jU^fl «Ub £cJo~~J ,(> V t) p3j JiLsJl 

An Example Problem Jl** 

(jju 3 (jjuc-tjJ-lt JL>-1 

a^Sj (Xj) ^jJI dtw4 <L*£j (Y) jji^U 

4 JUp ^JIp (J- 1 ^-^ liJJSj ^£j 1 /JJ?^ 5 U (X2 ) 











.( \ Vo) j JjJL-i-1 <J 4 ?*-^jit oLLJl Ljr^ z * m * (^Jlj ) y OJL*J ioljJLe* 

<£ji-\ jU^Vl j-C jL&*1j < ^LA-1 jjJlS cJ^liall 

j**mlJu £-* JUJL>»l!l J^oLxl jjJLSj JL>-jI ^J> l jAa/2.)\ ^j-£- t_jaJh££ C-LlS" lij La iijjtl 


.J^l ^«LJJL* ^*L^j l3 ^LjLJI LlU 4 i)LjJ aJla 

.( 11 . 28 ) iLHL i^Ly^^il jljbi^/l iLljco ^Ll^j 

Y e =248.063 +10.312X n + 4.285X 2i R 2 = 0.97 (11.28) 
(3.SS**; (6.27**) 


.JLj*—^ J~**J <S jll ®L* L<^J OJjcdl jU^Sl OUU* .(> 1 . 0) ^ij JjjUH 


Xj »Xg»**sS^ 

Xi if jJl # 1 *. 
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..UjjiM 


jj-'ljjVl Jjjjj imXff ^0 S-jjjJM j|j_^.*i/l O^UU» £ 4»**3j 

S '/. 1 4_jjJL>uo ^y^j> XS- JL *aJI i iixjtf- .(11.28) iJiLull <j ( J£ 

.«UkJ 0 ! ^ dUJJj *, • \ {y> jjil p <JL«I»-Vi <uJ» il)V 1 jlaj 

: (^jLj ^JIj jUrf-Vl £iUJ iSj fljii '/.^ 0 ,>L£j 

4.304 <p, <16.319 
2.740 <p 2 <5.831 

c joALi 4jL*_>- ^ 4_Si}| oljX3 JL>Jj>vJ O jj w«u (_£ JUlj Uai-tj 

Ul±£ oL»^jJ( J Ia..« ,.ll jU^Vl 4-1U j O-UAi-1 ^Jl U.>JI 

.(11.29 (JjSbU.) 

S m =4MSE (11.29) 

4 J jlJ-^Vl lSj *-*"-' 0 ^LiJl *13 j 

# 

JULP F = 164.389 i>wJ jV Ij-laJ jivaJI ^j-P 

.( IV ^U 4 gSb! ^ iJUb Jill) 7. \ Jlc^l 

/.^ V ^wvuIj ^3jJJ <L)f ^1 R 2 = 0.97 JJLsCtU JbJL>»xJI Jjot** 

(J i*Jl>fclMJtt SJLtjJflJI iJmA j ^JLmlll jlJL£}U 7? c->L«>- .^iaill i^bjl J ^J*l]| 

.(11.30) italail (J Ja^^JI 

R 2 = SSR/TotalSS (11.30) 

f—“j Cr* * 0 ^ </* i^W' j*- 4 -) ^ dUiS'j 

e-jJM j U2L5U l_»£j .^..gjgjl k-^Jl LjJ X 2 < Xi (Jjli* (_^51jJt 

•tj^ ***** <>• (3***^ {*+• •L^i.y i^W' jiLJi 





b 1 =10.312 jlJLiVl 

J JLaX ^jJaSJ( 4-^hjl j-^j( / <^?j> \ jlJLHx ^jJI (J aLJ.1 

CUjIS* IS^J .d—>1? (X 2i ) ^U-wyJl ^gjlw^-4 *li L yZ >\jlil ^uo j£jI/^ * X \ Y 

^j./aalJ SJLv'tj SJL>^ *// S^Ijj l)1$ 4*>*jjo V-b AJb* b SjLiJ 

-fcilS l? j>*Vl X jsil ^ Z> ; c5jl—e jl xir ^ J 

Multicollinearity ^XasU 

cj\ ^JclII l)j-$q LqJLip ^_p 4-JjjLl ^JL*1 ^L^-Jl 

(J a1£l*JLI oljJilil O UjJLX'j .I^a/3 *j £l-a 4. laJ>X Aldl*^ 1' 

^ 3jU-l ajlfc <J .^ki-1 JsLjjVI jj^Jij J JJU LjU aJU- 4>*jJb tJU-b SkjJ^a ^iaSM 
{ j^ Z^ ... < Zjj < ^ ^jJu^a-11 oLjujII dJljJLi* l)jJ& JsLjj'i/l 

5jL>L*il djtjuj^lJ djhjldJI l)V 1 jlaj 5 Sjjif y 8^ ... < f5^ < J3q jlX^Vt 

l jt A-*dJlj #>1 JaM A**tfljU Ail>-J ^ IXl . 1 d Jf£ 

LlPj-v?jX A-^ti-1 Aj^liJI UjJJ ^Jl 4i jjJJ l)I (_£1 

^jU- ^_Sj l^JljLiJ jt SjXSil Z> ol j-JtJ j^jCj apUsaI l^JL>cuw 

^j-^x X SJLSiwwJ.1 d>l^. iclU jl>-( jLi i a^L>- ^IaSM JsLjjjVI dJl£ bU . JajM 
* 

odJ-^ ^-*i (ijjai jlJjiVl ^ 4-*?-^ 

t ( j-« tJL^JLI ^icil wiJb* aJLa ^Ji>o 3 

As>w?(j j-X- a!21mJl( o( j-Jcdl ^jro AjJai-l aS^\jJI oU cWti-i j^Jauii 
oLcijjjco Jj,.^.?JL!j .Iia Ux jlp ja cJjla d.««.^lj a«jlSi« 3 

jUaxSVl j\ J ^xiu jJl db5x IIa ^ iJ^l 

.^U 3 t 



.i-Uj-iM 


y\o 

Time series 

L^i^l 4^*1jjJl oLmmII l'j (^Il^LiJI p ^ 

J-y»^L*JI J—irf-j .AjLii-J.1 vi»iJL>.Sllj J—n!lj ^-^>111 (j L« tj p fcl... » 
jU—Vl (>•>!' j*-* W*^>- ^ <^1 oULl) jl~>-' (>«• SjLp- 

£)li <j> U- ^ *Y 41-u Ji-U ObU-J-dJ giAjljll J_i ^ Is .jjjdl 

l ^» .<» >- i ^o^LjLmJI o jujII 1 

i-JjOjJl (J jJcJl 4-jLoJ 6 JL3 L$lii>-}Lo jl 

oLf \ ^ * ♦ JljIj! <J i <JU&( $«1p jJjj? 

j-i-1 oUtJ-5*- J-JLx» j-^sllaJ) Jjia-3»J IJL-pU ^Llj^U O^^JL* QjjSJL - j V 

> j jj-K> £-* 

J f ijj^jljll Jb*-j 1 $j Si>*lil oljl 

o^jlJJ 5_p1JJ .<upIj^II ^UUp J j^UaJI 

oULJl iJI Jk jil^y> ip .yjL iiLftj .o^U-Jdl diij <u5lS co\j UK jiSl 
^J/2 *> 4-^il Aj^UaJ^Vl oUtJ! iiUi?VU £jlj_U 4 _aaU ji ^UiK 
4^l<</? H £jA A^jfcX» ^g | ^Zj »Jlj 4*UM (jU^Sfl 

.i^j£A-l j^Uall j\ 

L$J J-^it iaj^kj Lsua Jp-lilT ijjJj ioU oUjSU iillA jl Uv?jlM tijj 

<l~j*j l jlH iLJLJIj J-^I <-*Mi 4M^ 4 Jl^^LJI ^UaP-V 

: SJliJi L^jUj^-6 oULJI Ju^i Jj^- jJ-ui^UJI JJL^-j .ULSi^^ 

.ijjjii oLtai-r 



t jjJl S*JJL« 


,<u***jil ol^-JcJI -X 

.ioljHjJI j\ <2*0 jjJI — t 

j~cs ^J\j ji-Vi j\ .^ic-Vi »Ui a-jL-J'sli i?>i Jjj-ij .i£Vt 

ilUS (_£^auj .ji^l jl iJjjJs 0^*3^ O* “■ijUjJI ^"‘■^“ | " Wd 

cA\jJcJ\ < ^ISLJI j-^JI JJL. oUUI J sjfjil S^-U-Vl 

d)U tJLJ .(jr^JL^wJkl O^L-s^-Ojj <J S oL*-mJI ^1 JS^^Jjl&JI 

^JL^JlI dlil ^iUjJl ^jo £jj LgjL^j c-JUaXjj il>U 4? j>- aU^Vl 

.^>Vt oUjSUU 

£**/JJ ^J^y^ju ^iJlj Aj^L^ 19 V I oIjjJLII 3 oLf ^A AjjjjJi oLiiJI 

dLs^L L^-JjI^SoI ^JLiSIjj iot^a-iS VI £j alalt 4ya a^jJlI a ^ii ( yjo jl^xiVI 

i3j->odJ iLou \ o AjLyj SjLjJI (j aJjj]? JjS^j ij^UaxSVl SjjJllIj ±\~£ 

Ja->* Jj->^ iiUi j*X_>j Vlj ^UxlVl ojli JV->” olj-jilJlj £ti £-13 £jA 

J2>\jj ^Ltf-XSVl L*"^ VI J ^jiljCoVl 6 J^i JL*Xjuj .^XajJI al^Vl 

i-iuJa o^jj .i-y^ljjJI CjIjLj ^JLt- AjjL,aISVI lL>Ijl>-VI 

J oUUxlIj J^xll aJU 433 OlS <i^3 iL^I ^ jj ioLaXiVl oljjjJl 

flLfVl j-JI 3l*jlujki! Juv ^1 i ^514_Sjj]a .<LjL*jJI J^a»V-«JI l!>L>Lo 

ijjjjJl ol^-JcJI ^Ji-Xjj 4 JJLJLJI 0 UL 0 {jA iv^u#jll Ol^-J*xJlj 

0 

oLS^p»xJI jV Ij-iaij .l$ya *i jry^Ssil ^jiA Ju &jCj V 4-«Ip AAyajj 1 <^*0 j-*Jlj 
.-uSof iiJJI ol* oli w*j^l °l5 jjjJJI 
JV>* J-dSo ^illj olJLJI Jj>-V l 3oljjj ^a iw««^jil ol 
jj V»*—4*9 • d^l ^ sxxJH ^*Xm 4X3I3I—*JI^ ^waIaII {£^$-t 3 * Ijj* * "*^ 4 **mJI 





J-iLJIj ..LlJjVl 


aJq-^IA. li3L*.w>J 1 C.*1 ,l)g *i 4y w i>A>jJI L>cj4«U i^L ^S L ^ -I Apljf^ll 

* 

<j S_JIp JtA-l Vl oLu« Jju£ lJUbj cJf^JI { j*^ <j Aim ^ jj&S 
£jjl jl )l ^-c»o^ l*-*a_1 I oIjLjj Ifl C ALwf 4JLx^ d^*_9 

♦ o(^JcJl JL^>* LtojLx>* V fi^lp AjjJLw 

<ijJL£ L$JV Jadi £-3 V A-jLajJI J^^LJI oUL J J*l\ olS* 

£ LjL«^Ija1Ij i OLl.*, /2 ^tfllj gc- llJI ^dtibJlisJl ^Uaj>*| i LJ^*I jj)L «,«.n«Q 

^J-IL£ J-~lJI L$J (J^i AajjJsj UjJJ JL>-jj V 4jU UJ .dJUi j*Pj ktoljji-lj oUVlj 

SJtjl Jbu L ^\(j ol.ciiJJL! g-iLc ^ <^Ijl^-VI oJLa 

.oULJI ^J^oIjjJI 


Secular Trend Analysis J-i£ 

# 

•tMhJJb l)j$o *Xa 5 ( l J>kX*J J&£ ^Jl 44 * cl^lj Lu l)V I^Ii> 

jJ j*ju jl (jLu-uVl oUjl—ojJu l ^JcJ 1jlaJ fijliJl viJJj 

4^*«_SJ J5j ,4^p|jjj! oULJJ APjjil ^-A^yo <U^il jjiaju olijju 

A^yjJU Vl JJL ^-j iji .U oUtJI Jj^?JU jISLJI ,>jip ^Lp aJLJLJI oULj 

j jJUl oUL i«~J j i^-P^ Ujj .<>L£Vl ^ jJjj olSLJI j ^J^JI b\S lij ■> y .U 

^} *W^Vl Ji^ lM ijlj -131 ojm]\ J Jjilll J**j j£>j£ 

Jj JL*j j^Vl Uj 4jli APj^II lJujju J-<>j»J( i^JJalT oUUJI CU>IS* 

Ol^Ju ^J_<uo i^jj^oVl i-plj^JI Sjbl oV lj-laj ‘ 3 j-JtlJI ^^wwlJ>> oULJI 

fL£)l jj-^-C oULJI J ^^>-J ^Jlau Vl JLauj .dJJJJ AjjjJ 

fiL£Vl 





Linear Trend *\£i\ 

dUJtJ sjlpLJlI lij, Vjf 

ia-C jlJL-iiVl jj-^1 L*”^ £^0“^ £-* 

oULJLJ ^JsuM dL^-Vl p-*^j <l> 15 ^-Sit -k>- taLi .y JalSiJt 

J Z*^ y #l j* jlJL^Vl ^*lJL>tl^l JLL^j .jLi^Vl ^JJ^- 

(l>t S^Llxli iJLjlaJlj .o!^l~*JI ^0 VJLj SJ^Uil jjJLdli AjJ^ jiJt ^*JzJl 

4j1^j ^Jl */3 t ijJI^ ^ __> A_oIjLlI AmmJIj jA++ 7 j aLmIwJI ^ ^JjV^ A»«*fclJ ^jJ 

^nil jIjl^VI aJjL** 3 J j-^jojx!( dJUi jll^j .aLJLJI oULo 

n 4 ^jij 

j jJL> oULJl <J Ja-u/jJI AJU*Jl jJ iijJLJI ij j^>-Vl iijJaJlj 

^-X>- IJlSofej T — < T- 4 ) - aJLL-JI ol^L mJ(j IJlSj^j \ jJL dJJi Jbu 5Jlx3! <u~JI 
jf (^jL*o J5f aJU *1.oUUJJ aJoJ) JvaJ 

AmIamI] oLLJi jjwfly a^jj ^IwX^I LowO UkLA 

*1jjJtj ^ljj>cl! Ajj jH\ ^UjVl <j ^S» ^1 <jrt*S^ ^ — * \ 

us?-" ^ fjj.ouyi ji ^ 4 o-tt-* '■ j£i - 0 ^ *' i)r* 

oljL>- ^ jL^-l v ^ a -ll L^c-J^ <L>j-£j ii^kll o-Lfc Uj**J? f 

.oULJLS A^kJL>fct«kull y*a jX]| 4jL^k £jZj <*JiJj*J £« jltsl J**yJt 

Nonlinear Trends j* 

.jjlaiII jtwL^^t Jl-JL^ Ll>Is < a_Jo>» j-wP A-jUjJI aJLJUI c-Jlf lij 
AjL-^aJi UajI ouujj i^5^m ii^im oj&> v ol 

.A-mljjJl ^3A-JLo^Jl UJLil AjjL^alS Vl AjCwJflJJ Ldij 



S-UjM cj\jJ.y\ iilJjVI 


Y ^ 

jl JL>^> iJLJUl ^waJl ciLlj ij~*J 

jLJLxJl jl i JUJlA-t ^Llil oLjua^ i jlSLJI j-C JJL. ^jJl j*Sr C^U JjLilC ^yOJC3 

.(11.31 pi ij ibUl ) iJLxlt ^1^Vl 

7 = tf6* ( 11 . 31 ) 

j 7 J ^tLSJi ^j6 a . b j u 

jjX LowLjlp jAa/2 II Cjfci ^ Oj^-* ^*31 ^*^aU 

5J^U1( J ^ijjLtjJUl Jl>-L aJjLjJlI jJJL flJ ^Ijj j£\ b p*& 

.SJa>- ^3 aJLfej (11.32) pij 

log Y = log (ab x ) = log a+ Xlogb ( 11 . 32 ) 


.pmn-HM ouu^jJixljui ouu .<m.%)^ J>Jh 
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r. • 

jj-LSxJj <^L*oU ajjdSJ ^Lcj 

Jj^L ^ /2 i^«bJ Jlr ^J| ^JjlJ ^LJi a>jaai US' 

. logb j logu ^jb jIj^VI j*JL*i SjJJJll ^Ja)l d)li ^Jldijj . 7 ^aj 

6j**-*ti fl°gY) J i^b ^ 7 ^ai jjji: ^ J-^j 

.^Idl Jlill ^y> dUS ^Uajj l^SJ ‘SjJLSU Y j*J 

(JjJ-jM ) 4*£plj^J( J oLsu-lt ^ 

.^^Vi <^>*111 ^u u l^L il^Vl jjju> <j jSj (^ \ ,l 

7 ^-<aJ X ^3 oj^iUI ^*j6 jJ Vjl f+i> Jlill IdA 

4 J 3 UH (11.33) ^3 j SJjUU ^U 9 yj <+um)}\ itaUU j>*\. 2J 

JJs- *Zi t> ^lSIj J^A t ^aJ ( j^t\jjfy 1 (jj-> ^Ljj Vi j-jlj Sjoili 

• /• ^ (Sjr**** 

log 7=1.4153 + 0.0334X (11.33) 

(334.6**) 

mv^L^i^ij^i^^Ljis mv^u vbi^VipjtfijiJ*)j 

jUl jUi) ^ /og7 <uJ jLjiV lM-'j ^ u ' ^Ull j 

logY = 1.4153 + 0.0334(8) = 1.6825 
Antilog(1.6825) = 48.1 

j a slaill «Ji_(J jVjj u_j-^Lo £ A, \ sjlwVI ol «yi oj-5o jii LjU IJL! 

(Jj JSLiJl ^ oUUJ jl-Lsi-Vl .»[£'VI ^3 cJl£ ti) ^U- 



3-ujM iilJjVI 


ro 

LaU3j>- UJULe- 4_Jb>. L*jjA> oLjLJI J?LSJ iJa>-^0 Vjl .0 Vo) 

Ja->* S_*jbta i^jjjclJLI ^y* J oli 4 -JLpj X J 

.cAlUl dlb jlJbiVl 



3jJIjM S^JLS" 3J.il** ij&X ^Vl 3iU* VL 

.(11.34 ibUt ) oULU JflSU^ atf^f jtfcV aJUI **j4« 

Y = b 0+ b 1 X + b 2 X 2 (11.34) 

X J jJclU CUjIj Jjjco iiLjfc l)^So UjLLf. 3 *Ip Art .,/a t 3~uA 1a j~Ju ^yJlj 

AJLu/ I y>* Y <J ^-JcJI Vjl X <J ^JcJl Jb 

^j-o AImJI ^jlsu ((JbUjo) iilwJI ldUIJI Jbo .^jlaJU 

4~*Jb L^27 j-^ ^5Lill ^jLJIj j^JolII J*X-** d)L£ 1SU .IaJju 










V * Y 

.oUlJI o JlA jjJ l5x! Oj£j iJlill 4>-jjJI itabw* l)U S 
jt «L!b j«—w*jJ LJt a j5-^ ■" 

*-*!>> dp <>^J ^Vl ‘ ^Lr^js^' 

.La ^aJI aJLa 

Seasonal Variation 'Lff'jil £j\j&A\ 

4amm]I CLjI^^axJI ^JwLai jl d^ljLJI ^^*a**J L^ui (J)^laJI j^1 

SjjJLvu jl <b^Jy oL>Lj Lj jJ O^Ssj 0^ <SjjlaJl a JlA ^Jllaljj .iiJa^y^lU 

ijQj c ^-pJI oliLJI <JU^ j i«j^U( d)\ ^1ai-1 SJLSIlc JJLJLJU 

,Sj^JL)I oULJU i-^gjJU <3^U L ^si) 4 j^x 

^fljJI oL^Vt ^^lc- Ja^ujilt ^L*>- - \ 

( J_P SjL^ j-A ilJ^lil Ifl jdJj .ij-urfLyVl CjLLJI <J 3Jj_>-jU 4_>jjjJ! o(j-JcJIj 
JL^- t Lol IJ^a .^L^y L^9 Ls 4j^?Vl ^LjVi oULJ ia-uyjiU 

<■■ a../3>j JjVl laS^.> ^ (J jjVl ijuj^U Ja-uyjxll 

^oLdl iw/LJaij ^>L)I i*ujV( 

.iJLJLJI oULo ^ *l^Vl ^j... 

i3^->vdl l^Ja.4^ji4 J£J iX/7*yi oUtJI J^mS ^a ioWI SjJai-l —Y 

^ DVl Jj\j Ja_^jdl Ji SJ" Jj^Jd L,J >Ut 

tj-A (3 llJU-u;jdl <wjL^j>- jV j^ilj olJjSLl 



r*r 


Lujtt 


^13jt O «iJJkb4ijlll A^jJI ^13jl i^oy JUju — V 

SJjli dUij fJl\ .V ^j±\J3»bj £L.L jtilt £jt jLj jVt C pl| 

& ^y >jJJI IJLjJ JjLxit Ja jlll .i-oU>tjaj1 jl jjlII CjU^£1| ^jA oULJl 

^JLa */2 £ .4^j3^£L! ^ulU ia^jdt <w4*c l w. , tf ‘ j 4 v a^$ ijs 4*4*3 ^IaI Jflut»* o ^1 

.^J... £ £^il j^O 4 £^jU Jsu*oUa^jl* 4 juj1 

j*j ^j-«J £ * * J ^jL^o JjSsj Ajjull olk ^jzW ^JjJbo joIj “ t 

4-**.+* jll J^i/^j0 (J J— all L ^. \ * % l ^1* Ja— 

*JI oULj aJLaj 5JL^Vl obLJU JjJbcJJ 4^«JL^L*J 
.^Jldl Jlilli dUi .4^i^ll oljjl 

oL^iloj jLi-pJLI S-^ULI olJLJI (\ VV) ^Jj Jjjii-I 

.JLjJi^^U V L^ VJ JU1 o Vj^0jJJL n^J) \<m 4 y J U^t 

.oUUI 


OjJJb Ibji-* jL#M Ob^si*j jL#M OtjOL* .(^ 1 .V) p 3 j JjJ^t 


OU\*Jl 4^J Ja^i jail ^\ Cj\j$Lfi 

i5jwdt iij?d\ ^ J\ £j?cX\ jUaiM 
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r* i 


JjL^Sl oliljJi 1 ,-j 

■3 j9tslt ^. .i j- ^ H 


Ja-.jslt (JUrl 

OtjdLp 

jUaiM 

^ jiij ii-ji 

A\r 

Y.1Y 

A,*V 

vat 

1 mi 

\'\i 

Y,*Y 

A,*“l 

Y,\o 

II 

m,1 

uv 

V,AA 

Y> 

m 

iu 

viv 

V,A1 

\,A* 

IV 

\i, A 

V<U 

V,V1 

\,A* 

1 mo 

WVo 

>,H 

V,A1 

Y,*Y 

II 

urr 

Y,*r 

MY 

Y,r* 

in 

ir,A 
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Appendix to Chapter 11: Correlation and Regression with Excel 
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Nonparametric Statistics 
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(Jj olA-JL*£?-Vl oLjujjJI Jj_>* ^Va a> J—**P 

A-Jpj £-*IaM Jj->- ^j-* (J ^ ^ ‘ J^i 
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oLjLj OjJSo L$i£J j 1 gtw^U 3 c^«_J oLJLJI ^L-JLI $Jla j 
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iJLfc ( j~a 4-aIxU L p^£' J j+a >tJU <iJLL^iwM-ll a> ^S Jjili Jlill ^^£-*11 

.iJISJl jt Jlill ^SjU* SJjU« ^Sjli 

0(jL-S>*Vl LjJls jf 4-^g^l oL-jLo £_jo J_«lxl]| JlJLjiS 1U 

: iJUl <J iJt^a^Vi 
The Mann-Whitney Test — Jl# jLssM 
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^LJj K(U) — \wjfl 2 ]/2 ia—4^jlg LouJg ^jj-Jo LojA> U j.U ei\*/a >-Vl 
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Ho-'Pi ~ 1*2=0 

H a’Mi-M 2 ^° 

1 Z ^. i , f _Lp* Jj.^ a j-1 ^ itaL-A oj 

jUu ."/. o ij^ju (_£jT...< jit- V51i c~jl5"j ,3»«JilU (V) j*ij <JjJla» (aJjJjLI) 
^Ij^wujU ^jVl ajuaJI oULJ <4Ui JjJl^j AjAja^juxJI oULJlI t_JjJI jt£J ^*xj tiJJS 
.£/ S*U>.I v LJ-dij3j(^Y > T ( Jj JjjUU!) -kJi 

U =ZrpCu) =1.5 + 3.5 + 6 + 10.5 + 12.5 + 16.5 +18 + 19 + 20 + 21 = 128.5 

E(u) = [ n,n 2 ]/2 = [(10)(11)] /2= 110/2 = 55 j 

c 2 a = [n 1 n 2 (n, + n 2 +1)]/12 = [lO-l 1(10 + 11 +1)]/12 = 

[l 10(22)]/12 = 2420/12 = 201.66. 

: UjL£ 1 Z <3U 1iJ 

Z = (u - E(u)/ct u = (128.5 - 55)/V201.66 = 73.5/14.2 = 5.18 
{ J,a tjj Lxjli A_JlC-j .£a- ji~\ AalaXll (j ^JsJ JLrf- aJjJjM Z is-i LjxJjIaCj 
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jLw>1 0 i«L^ ^jJU jj jaJju ^mLIIj i Wilcox on. j 
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• 7.0 ^ JCs* Ja^uij ul^ IS) 1* 

: <Ji^ o^jp 

H 0 :p = 0.5 
H a :p*0.5 

y» Ju^aJl ^£>c1jA( JL>4 JiJfc jL-> 4 jV $ IS 1jLx>*1 1*1* <L)J 

dUUJ .V <_£jL«_j oLjLJI ^j* 4-C^jil i-j>-jll oljLiVl -JJLc- . V 

( <-JjJIjM ) <L>*Z Z <L**i ->Lj£V (12.2) jOj SJ«>L*11 ^JL>^XwmJ 

‘ ,ji>j-» ,ji»9j jt Jj4*j M *l± (V) jJj Jj-U-1 

JjJI i y ?(jiaij ^az*~j V UJls IJL) ^ ,V \ — (_$jL«J Z <L»JS jl 

Z = (2R - n)/Vn = (2(7) - 22)/>/22 = (14 - 22)/4.69 = -1.71 
^ylc- ob>cdt Jb-V C?^4^' dr 4 (Js^aij ilU* jj-J 4 jL J ja> liUJuj 

The Runs Test ^lalt jljSjM 

Lcj c^l^Lu»V1 j> bXc* d^LJuVi ^l**>*1 ^ j^LwaII ^ 

J-mJLij giz}\ 3 j*> iJL«Jlj jll oljLiVl *Js- J 

: ^bdl JJLxll boJ 01* 1SJ UJ .SjLiVl ^ flSjVl 
- - - -++++ 

£jjl jJju ^3l£J1j i-JL-i oljLiJ t jJju JjVl ^jruubs '£y^ m 

: J-JLJ1 Dli JASlI J j .4^^ oljLil 
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SjL*iU ^LJIj i SJ^t j i-JL* 3jLiJ ^JLsu <JjVl < oUubJ *1 3 JIp 

SjLiU ^j-wwoLi-1 j ij£+>*ju6 jjjjjLiU jJIj ijcJLu* LjyjLiL <iJDtj 3JL>-b 

i y^s ^JmJLuiI! j ^jlull ol jjo jiipj c^bL^I ^^LiJIj iiA>lj 

.( ijjbu oljLiVt) <JI (l$«* tf> ls -a £jl f-i Jt 

J-*^JLoJt j-sJ ^LrJt ol j-j* jJLp £-&jZj A-otjJLjJI ^JLstll i j ^jj jL*Z>-l £j£xj 

.*j_p ilLufc <1)L£ tit ^JLjJI { j^ ji jj^ij .oliLJt i-P lS j*LSj^U b-SjJt 

* * 

.J-uJLijJt J tJL>- j! |jb>- J-Jj> oLuLj 
c—£ oIjlaIjl^JJ j-jJLj oliLJ! ipj^ji Ja^^JI < jLi>*Vl *1y>-Vj 

^JLc- <l)j“-£j J JJjlIj j- 6 otjLu>L ^ ** j^t ^jJI j aJLo< oljLiL Ja^ «^jJl 

h ft 2 i-^^ll d>tjL*i^U otJjfetJLil ^JLkJ 12j iJLJt otjli^U otJUbLiit 

i<*Jb T 6jUJ oULJt <J r oUjIsJI jJp tiAJi JUj UfU^i- I Jlaj 

4 *j? h jj ^JLiJI j-i <JL*>- j\yi\ itj£V jjpJLL OV) j*Sj JjJL-A-t y* iJjJti-t 7* 

jtjL^Vl ^ij-C (3 JL>» iot jJLp jJ ^LsJl jL*I>*t 

. Jvliil SjlfJ J J 

y* iotjJLp ip£jp fjLp ^tjJI (jL ^jA^tllj ^JLJI (Jlill^JUJ 

uJLa c-olS* tij L« J ^LsJI jL~>-t .o * ^JaJt oli ^LSjVt 

t oLLJtj /o ij^i*-« iJljJLp oULJt 

15 6 29 48 32 12 17 39 31 4 

7 16 45 49 13 20 2 25 28 33 



oUUd>-Vt 


rn 

oljLiVlJ <-j>-jit otjLiVt J*Xe< ^5 ]eu^ij}\ < JliU IJU* 
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SJLJ1 oljUVlj Ja^jJI J^SU ^jit oljUVt j YY,o 
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.^jsl j! 1 ^jLaJ i>-jj-l v 4^J d)I jl£ n 1 = n 2 = 10 (jpJAlj 
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Spearman’s Rank Correlation OUjwJ uJjit J^UjI 
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.iJU/Vt oIjlaLiII 
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Exercises 
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Jj^' *^1 f ■*&& UCr*j*T 

if 
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Index Numbers 


(_5 A-jo-o.1jll ofIjjJcJl j_*J *L.,. .iLjLll fljjVl ^>1 ..I.'l ^ l A M 11 */2 A 1 I 

>c\j £ !•»*» 2 ^j0*i l ^>j-JalS jVl ^.4 )1 cTj l—_)Lo 

( j T I?jJJI I JL^J i^LDI ^lijVl -ot*LJI oel* 

^•jJI JJU Jb5iv*JLI ^ JcdLj jt*_^Vl j\ oLsuJll JJL® ^3 Jajy 

jL^-xSV l j SJLjJLc- ^^1(J 4^LJlSI ^UjVl ^»1 Jl>*i^I ^ . J^>-JJI j \ 

JJLo 4jjl>tXJIj Sjol yg l i Vl iJaJUVl <*Jupj (J ^j^So L|J iouJaJI oUuJalll jl V} 
-o^r 1 ' <>* jj^' 4 ‘ jL^Vi 

^jS* k.«.**.Jl ^_uuUi!l jJI j^ju ,<uS^*j <Ux*w*j <U^LaJI ^lijVl qA iJUjb 

V^UJI flijVl Oj-^j J-5j p-A Ju>-t £ju <SV-*JI 

^j—AVJcII (J| ^^vjJI ^JCLli ^LyAJ V ^hX>cJwvLJ^ 4-J^i.* 4**«J I 

( j-« oL«jJL*jo jli i^LaJi fUjVi Lot ■c?^ , ’V 4-^j *jzi 

p-*j cl ^bj^' *^L^sdl jl*-J 


iijJL^ 4^JL£ Jb^lj ^*<Lj 





ri. 

4^La) I jJ OISjaa 

Problems in index Construction 

: j i^LSJI ^UjS /1 j; j jjJI Ji*£ 

^3£^JI jb^l " ^ 
0^23 jLx>.l “Y 

. v>l ji ii >ji jbj^ -r 

Items to Include lijC* 4 -^ljIl ^LJl 

jl oL«-ai^ll aL juj\ lib j£*-> ^Li Ajj£-J j jljL-uiV( Otj-Ju^ 

iJU .«Lih£ 3j-) 9 2 JLp 3 cLUJb i+i£\ o i^ULl oL-lLiJl 

a !1 ^j-Ip 4*jl^Vl L-3hXA -t)L a ^**-J ajIs 

j LjJI^j) ^LaJI jJI * j-ij^o ^V 3-$.>tjJt 

1 bi .^mwLaJI ^o%9^3! l^-vS* j> 

f Lp j-AV 0 t * j“* jr-^ D ^“*d J^r-^ lt-^ 

jj_^Vl olj^Uxw*3 t -U ^^^4 oVUjcl^I iiLiA j .jUa-j5^U ijjUa-JiVl 

Jl-J ( j-« ajlSIj^o lLww>- t A-j a 1 a ; T^ o ^jlpISiIIj j^JubaJI ^j-* A-iba£ oLp 

kL^C 1 Jj^sd dJkP 4 J g ^ .q) LaI 1 ^S^JI IhLAj .t j iJ^ jxPj 4jJaJ| oLjJI 

•iSj *-1 uilJUbl ip j*jZ 4jLJaj 

S-Jli-1 jl*-x*;SU ) g -«^^ 0 J^sjtxxu jjb aJ l>U tilJS 

J-fl-tJ uflj-uj <^IjLJI {ja <_$l J* u 0*$ J* ls^ 

Ijla 3^_x9 ^_x*/La5I l 5 oLJLJI j*L£j < l 3 (J****^ V ,jt 

liL* ^ g* { j-« c 5 ^ ^cJi b^L IjlJ -Aj^ a^L^I $ jJI 



^lijV 1 


^43^-31 ^J\ oL_>*JJ ^4 ^w4Aa 31 ^-X_p ^4 j ! ^***4^ 

.IflJUO Jjol*l]l 

.^LuJI kfA L ^ lfr J^iu ^3jJI L|mJ^>4>aaA ^lJlw*«JI jLi^I <ljl ^ j 

( j-£jC V <L«J*>* jl SjJL« JS" jV $ iJljJL*.!! iloJl ^iJL^tlbul ^lalwJ V UjIS 1JD 
* * 

4 ^JLaJI lylJa-Jb lb Li (jAJj) Jj y>*^A3 dJiif *Uaa^ 

. £_*bsAl l^lj^uLv^j 

4-bbuo (3jA* ^ Lcj ^*«L2J( j*i^)( j l^lj^J ^JLJI J^>J^ ^hj 

.^£»Jp*JL) ^JLJI JbJb«x] aaJjCj* 

The Base Period t /''—'Sh 2 j& 

^ .<^ L aJI ^3^-11 L ^e ^uj u ( jj >\j Cj~* ^Aa^lAam}! jt 5i-J1 jt ^fiJI 
* * 
l j ft t ■ ■* * ^i j,<*S^ 1 tf jl j J f , ^ ■ -»lisAJ 1 ^ > ,^3* 

bJli IJUj ^L-VUj^J '**-> 

A-jtJa sjU Ji-jJLrf- 4 j^»./? H ( j_# JLtf- Ji fcJaJljj .^>iL»jSU “'J*& V OJfl*» 

0J-& ol^iiJI jL*>-1 e-i-jj V ^ < JjiUad'ill ol_^jdi.l jji*i 

(j-J 4JlS 1*5j-J1 IJLj> i-*-£jdj .^jJl jf- i_Jli3 j <LJ~JJ gli jl i*5 

* * + 

ijjliU <J <ul Jixbc*A (1>V \^OJ $ IfcjJtJ 4^3J < L-y^ljj <3-4^* 4 jjjwi3I £ja 

.uLn^SJl LoJj ^^JLIl Lot otiLJJ o uJ? olSjt 

l*;V ol^-u/ ( j--fl 3jU <LjjSvjj^Vl i-«olj-i^o ^ia.*.* 

3j 13 Oj-So 01 ^-^Jr > <J^~ ^2-jI Ji Ja-^jllt jjVl 

^ ^ ^ i “ qj* Jk^ia J& ^JL«3 c jJp li-l {jj* L« L-P^3 5--j^5 

jlS liJli i Ijl>- pj Ji C-Jj jj^L-uVt 30 j& LfiJiPj 





3 jLai\ <JjUU l)j-5oj ^ojJI <iJJj 3 BJjLvJI ijtsAlSVl ^JjjJaJI ^ U 

* 

* A^P-^ Lfe^w.«A< 4 jjj> */7 j 1 j Ajm^j cc l^J 

!a)| £ U.J . AaA jl Jjlf' iwJ \ J13 ^JU ^>.lr3 x IjJ 

j (^Jlj j-^L^l o jxi jLj^I <j yi-jJ Loli IiSjT <iJJi ol£ 

.ijjUU aJUp J^-^d dJJij * L--J a-j/ i^LS ^ISjl ^ 

Basic Construction Techniques 3*»A»<Vt (-*-£*S-a^f 
^LjjVl j-lSl 01 viwp- ;y> 4-ju*£ ^1j-» 1 j-c- SjLe- 4-^jll V - ^' (* k>» < 

JjVl SjJai-1 c Ja^M^Jl ^_u(U2ll ^*5jJI (j .iw^J oUa-tujl« ^j-C- SjLt- Siiw^Jt Jj-wiLaJI 
^£. (^LuS/t ii-< c...J) 5JU-I i_J! j l$uJ 4o...5t ixi**JJ a*-J1 i—iLj*. < Js- 
Ji*uj!U hX^I A_>1$ AS'j^jE- ^Jp (jLoi-il <-Up^ AJLwj A^**$ 

aJIqP *y^?£ <L)|jjVl lyfl-jt LCjj fbJI ^^lp 

( jJ\*uji*)l\ AJLou^ a) ^jlII ^o A*A£*>bdl A^-^a^l Aw/1^531 1 (3 • Ja4*jdJ 

otJU- U^jjVl ICj l^ajlj ^A/Lba^l AJLiui Lgj^jLo> ^q-> 

Weights ti\ jj^M 

^j-wJ oIp ^UJI J 53^JLm J I oV • <L>1jjVl ^jo 

A y«.tfLoaJl l*J {_J,J ■ A-woJt^V 1 A^jjJl LpJ 

<1SsJLj 0 jJ il J ^JLwsU a^*>aV 1 

A fl </? ) ^J>i1miJJ (J^-l> lbL>jJ V ^*Jl f'LwU^J ^puLaII pJjJI t. ‘ ^ J * JL p 

^_a Jjb oU53l ^LqjiaV( ^0 jUu-uSW a^LJLSI ^UjVi j oljjt^ oL^J( i*lp 

Ja^jle Jic j\ SJLi-l 0 jiiU ^1 ^L^Vl 3jli3 
j <jLUj^£j .^L2JI jJl a_^aS ^jJLp jSjj ^A^jiU 3jlx>«ii cjU-o^JI apj^j^j 



nr 


^lljV 1 


cJl $ lijJS&M J** UU iJU-l jJUJ s jyi JU- i3>Jl J*«-Wb*-ljj^J <JU 
UjU «LJLi-l <U>J1 L>ljjl ji Ijl Lai Jl (j <aJ^«lwJ>.l ^-Ss ^LmiVI aij3-S 

U.AXP 4j2jUmJ1 ^lJU ^-*3 .!>■*■<«) 

... i L-^ikJI <J jSj fj\ 

0^-^j Ujjlp ^JLJJ SjjJL-1 { jl}\ d>ljjVl 

^Ulj jjcwJU ^L2JI ^jjJI ctUi illoVl ol^Ju iltjh 

0 

i^Lil 0^3 t Us Lpjj JJJLXa^o jU-^Vl LftJL^ai .<Lys ^^Ip 

j->^ <—>jLi« jJLw^j jl? ^ \ ^ A * oLIwLj <j IBM 4la AjL^wJ £ ^JUI ^L-Vl 
* (J-L-SM Sjii oli-U JJjlia Sj- W «jjSl ^ <Sjp^i (i^Jlj (jd^ 

(l)li UJ .<_£^>*V1 oUjSUU <L**jJIj 

d^wS* AaUvJI d Jl% ( 


Index Construction ^USJ' pi^J' y 

c £jJ jL*x>4 ^l> c jJU ^LuiVl 3jLx>4 JUu 

-^r^' £j-> J-* ^ £^j-* 'Hi • £i - £ ‘ ‘ (/r^ 

.4AJJ 4*JLaj oUL (1)j^j l)I L-*c£ ^ ?>-UU olJtJl ^JJ ^yip jLx^Vl 

Simple Price Indexes jUm&J &**Jl 

A-aLp 4d.,/g i LjU t ijL^a-XSVi 4la.t >Vl A~4 -a1 <^jJj jU^Vt jV IIjlaj 

UJ ol^JuJl L-tf^a.T aJoa^JI oL^LDI ^Jsjcoj .jlsu^SU ^3jjl <jy*SLfa* 

JxmamS! ^muJI jlxu/V^ ^iA jH oLmJ j . ^. U Jl jl 1 ^J| 

.Sjl>*Ij 4jJL*> jj ol j^\ 



I til 

Simple Price Relative Ja***Jl J ***^ 


I« =[Po / Po] x 100 = 100 

I. =[p„/p 0 ]xlOO 

\ * * jj* d)t <JjIaU 3 <JjV( *jjLl 

jl <oIjj (jr^ jk** dr^ ^n 1 <j*l**Vl 4Lui j-jil ^^LSJI pi^JI (j^J 

Pj^ll £5—<wdJ! 0^ ^j^jpuib ^\iL«3 «4JL-U# 4M A*JL%*JI ^>LuU ^ 

J jVj. r ( n Jf mA f Uj ^ r.Y * ^u* ^i > 

IMJ.^Y* ** jj^r^o fU 

: ^)LJIS^ ol^L-Jl cl»^AiU Jau—^— jJI ijSjj *>U 4 ^U^Vl 

^mAfU^l^Jl : [P 0 /P 0 ]x 100 = [3.24/3.24]x 100 = 100 
f m^ r U^1^uJ1 : [P x / P 0 ]x 100 = [3.26/3.24]x 100 = 100.6 
r Y**< : [P 2 / P 0 ]x 100 = [3.45 / 3.24]x 100 = 106.5 

^LsJt J & jJU*/ f* * .1 ^L-<k-U( j jlmi «>1j ^ ^ ^ ^ ^lp J 4 jU (jJ 

5-JjUlc f* *\, 0 3 c*Jl£T ^Y * * * ^L-P 3 ^ ^ ^ A 

^y^uLwflJl ^*3^31 ^«fa4jLuij| V—^ *xip^ 

<iJJij ‘ jjcwJJ ia^Jl jJI liJU ^Js- 

X \r,\) ^ij J >413 sjjtjji oULU 



^bjV i 


no 

^UjVl 

.^yi****!! j<uJt jAja 2*1^1 jU->? .(1Y*. 1) |*l j 

py 

Pi ¥ • • • j*"* 

/•^AMA jiu- 

Ol^jh 


VO 


jVjar.u 

JA* 


V\o 

jVja n.vA 

jVja o,AA 


JjVf 

vo 

jA/jj tu 

jVjaY..V 

JA* 

SjiJl 

ur 

jVja r.vr 

jVjaVAA 

JA* 

ULUt JjUl 

v** 

jVja Y.«r 

j'ljty.'t 

JA* 

jjJuUt 

o,tr 

jVjj An.no 

jVjJ Ao.AY' 

JAtf 



Simple Aggregate Price Index 

I n =[Zp n /Zp 0 ]xlOO 

I n = [16.65/15.13]xlOO = 110 

^.Lc- t+j j'» «»l <1)1 (_jjj; - " j ^ ^ JUl IIa 

15 5 A ^jLwj ^ X ^ * 4y * <w j ^31 

jL^Ifrl (_$l la *j ^«Jj jU-.Vl <jJ_lj j_Jo <~ a £ JLjJL^ (j jJJl^J ^.LSJI j*ijJt lJi_Aj 

Aj^/LSJI J-jJaJ ^ IS|j .ic-bvaJI j <-> j-odl S_ihm £lS-j-JI 

. JjVl { y >\jlfrVI kwiiJl A»U 4 .—.jJI 

Simple Average of Price Relatives jU-jSO Ja*>jsL' 

I„=S(p D /p 0 )/NxlOO 
: ls^ (W.Y) f3j j oULJlj 
I 2 = 5.43/5x100 = 108.6 







rn 

Weighted Price indexes h%^Jk\ flijSlI 

j LlLu» J-£J 4 :: ^« ill S^jbVl Loli t i>*>. JL\ ^UjVl iil>- j 

♦c^W* 5 ' 

^-w>LI ^ij c r *->£jj tlr^S <Lc'jjll jbu^t Jlil 4 jI$ l»il 

<u_4.4>LoaJI ^jJLI la l.I! ^ t- j ^-*^1 j-* £>> J-^ 5 -*aVI 

^LiJ VI l)} <jL*iVl ^Jl>tLiiU <u^yjJl jlx 

# <* 
I»ImL>uwww! Ifr IjL-^Xjt'l ]g> ^ j ^-JI 4 X^Ls_-s^ ^-^-Cj 1 j ^ ^*/2 a 

)| 4JL**JI j \ jj^LwVt 4i*u j (jLilVl 

.( \r,y) fij Jjjli-I j Jjjiyi oUUI jLt 

^LuV' 3i*> 01 jj? ^IkbuuU l. .~Jl jU«i«^U jit Ja^ijsU 
Weighted Average of Price Relatives With Base Year Weights 

I—(p<>qo) 

I. =-|-xlOO (13.1) 

2.p 0 q 0 

dV-^t SJjUil <j 

(3^VIj ( \ v, ^&*j jlju^Vl 

3 jw ( Mf,\) Jj^l 3 jj^*JI 3 

.(w.rjjjj jjaJLi 

Jj^' j j^-r ji jjt ^>*^1 (>«■ Sjtc- j* fisu ^ (^ut -^b 

.Or.tJpij 
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. Oljjt jU-ij £lsJl OUI* .(^r.Y) ,*ij JjjJrl 
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: ^^211 (*j y>j 


I 


n 


z 


—(p«qo) 

Po_ 

2 p 0 q 0 


xlOO = 


33,934.94 

31,250.85 


xlOO = 108.6 


iuJl Oljjf jll Jo-<jail 

weighted Average of Price Relatives With Current Year Weights 

Z^(p n qJ 

I n = —-X100 (13.2) 

£p n q n 

(13.2 3-bUit) iJLi-l jj <3^V1 ^L2J1 jJt IJLa 








ru 


(j £-4?jitj iu-Jl j (3Li>VU .(Mf, \) |*Jj JjJtA-l ^ ^j^c. j 

S^«^-jil jU_»»iVl (j-1^- i'jkU ( W.Y) JjJlJM (j- 4 jj_*jJI 

j .(wr) JjjJli ^ ^Vi j jii j 

^ ^blt j2q^oA3 ^ 

.(MMDjJj Jjai-l^j^Vlj^JI j^jiljUU-l Si-Jt 
: ^s- J^arfi ibUl) j flijVl «JL*> js- j^cJU 



2 —(p B q n ) 

Pc 

Zp a q a 


xlOO 


37,314.15 

34,324.93 


xlOO = 108.7 


^*~JI L* Lc-jj V</ SjJJJ ^>-jil (**P' Ot 

jb s ji # Lkp! br <JU-t ix~Ji j i\j SjUt 3UV16Vi 

.JSS^Ull^l 


h**i £)ljjt Ae<u» g »a)' jUuoSU ji' ^UflJl j*ijit 

weighted Aggregative Price index With Base Year Weights 

The Laspeyeres index jbt-^i 


I 


n 


^Mixioo 

^PoQo 


(13.3) 


j 4 £ 1 §**«-M Sj-uLfl C 13.3 j* 3 j 

Ll> 1$ m>V .( ^ V, O ^-9J ^*iLp</Vl 4 JLm/ 

J Ji•( \T,i) ^-5 J (J Ja-MijVl 

.or,t) 





rn 


I„ = 


^ p n q ° xlQQ = 

Sp 0 q 0 


33,934.94 

31,250.85 


xl00 = 108.6 


<lJLp c-jlj-i-l ^jmUL ^UJI ^3IJLa l)1 

l i <Lm»J Jfl-vJJ^Jll \ yiJJ^yA 

4aL*oJ1 U|J Si ti jh ■ dUj 


.i^l 2LJ1J ^uSl ii-. atjjt* «L**jll 3^Jl jU^Sl .(ITT) fij Jj-UH 


Jjtf-I Ji-Jl dljjf 

(PjPo)(P2<h) 

(P 2 /Po)(Po<lo) 


AoU,*o 

AoU,)o 


mr.vr 

uu,rv 
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SjJJl 
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UW.Vo 

i».LlJ! sj JJt 
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SJl^l <LuJl CMjjf ^U^Lub jbuaSO jll ^*aL£5l jJl 

Weighted Aggregative Price index with Current Year Weights 

The Paasche Index J-Jb j-$» j* 


I n = ^ p ° q ° xlOO (13.4) 

IPo q n 

4JUmD iJ^Avo^Jb 4JU«u^bu^l 4jJb^-l 4JL*JI ^bt>| 

.jaJLI ^tjb (13.4) <3jbJj ^^Sb ,^A^° C5^ (Jv 3 *** 4Jli-| 

<JbM fcJI ^ <3UJ)ft U~i f iiUI VJ J^I jUJ oUU 


(3 oULJI ^Aa () T,Y) ^ij JjjJL -1 ^0 jJ^Vt 3 jllj 









v LJ-(\r.O ( *ij JjJbLl^ jJ^ I 

I = ^P° q n xioo = 34>324 93 xl00 = 108.7 
D S Po q D 31,589.90 



Ja— ^ ^**9^11 ^*A> ^A <vl£* 

L^J (jjlijJaJI l)V IjJii • <1«JI <jlj^l ^IJL^wLub 4 am« jJI jLc^Vl j-ij^l 

,<UyS»U^J| <JUva.Il 

^ ^Jl jLju^VI ol^ij>i isL^^L jliVlj oLXU olI^Aj* iJliA jli SJLSi-1 <jj 

.oUUl <j Ja2i U^Jlc- <5*1x0 Vl^J 

Exercises jijLC 

us\fY*** ^ujd 3_jtJUJt iUJtj^aii -\ 

: ^JhJt Jj^Ll J yA 

r Y*** 









iLnLill flijVl 


.AmLm (t 

. JsmmJI ^JLyOJhlll jJLmJI 

• Aamwa)! Ja^U^aII ^ 

41—<■*> OlJ j>sI__*jwIj lit <^i^l j «*>^1 jJl! la <a^ll JL^ji ( J 

.iJUM iiJij^uVi 

AJL~oj ^1jL>tJL^1j 4^jJ 1 jl* ,^Vl ^>-j_ll Ja,^jXll 

oUU^ 



Oj^JL- UH c^lS'dKyU^L^I^L^I-r 
^JLjJt ^_^L2Jl ^j_Jl SSjJLJl ml .^T * * * ^1— t- jVj.s 

.^Y * % * ^1 ^ ^A ^U. 1 <UL*>-^h obcJi»l j*-«Jl 

^jJi j*-Jt 

W mA 

\rr m<\ 


Y * * ♦ 








r®Y 

^ jtM ^/* i 

= ^ ^ ^ ^ Siu* (3^5o ^-*LJLH ^Jl jlpI .^L*Vl ajl^ ^ ^ ^ £)1 

• ^j^LuiVi 4JLu# ^ * 


^IjjJl J*jdl ^JLwuit j-5»j^ 

JtuJl 

U* 

>YAo 

W\ 
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Hf 

>YAV 

W 

\YAA 

W 

HAY 

Yo 
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AY 
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Ao 
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Ao 

HYV 

AV 
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AY 
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J,M1 £Uo 




I APPENDIX TABLE 1 Random Numbers 

345769 

953810 

627280 

423578 

353511 

899906 

82708 

549075 

004410 

059309 

271243 

403382 

24S735 

972383 

423480 

950812 

197145 

556566 

655917 

046169 

363201 

554518 

514280 

950974 

482196 

058868 

474936 

724289 

797165 

670995 

791954 

188521 


086813 

033365 



602168 

mmivm 


152201 

966097 








356756 

519371 

679389 

371912 

502903 


B11 Hi Bl 


781547 

916968 

136999 

801855 


mrmwm 

279584 

733750 

487151 

116069 

274869 

416181 

610911 

862434 


391464 

021094 

761599 

474456 

582253 

199585 


I7077S 

934765 

761328 

275799 

323046 

048736 

WEHM 

977406 

158840 

846761 

198016 

933522 








815248 


629295 

517386 

824505 

676788 

304971 

643021 


492869 

261844 

914505 

354436 

355772 

164332 


517804 

422658 

751712 

583087 

286872 

174303 

085157 

308590 

535846 

503131 

266915 

465641 

136325 

414066 

452293 

649359 

844625 

674828 

953396 

117780 

407444 

426115 

108970 

621527 

601599 

652376 








435697 

245510 

946158 

934221 

824917 

509832 

362638 

912252 

579474 

848845 

824321 

049853 

151126 

052643 

754438 

658573 

717914 

040054 

630638 

264060 

594641 

322053 

924909 

048177 

957012 

801464 

833319 

978384 

897199 

125506 

708669 

408374 

737887 

906201 

599469 

046637 

642050 

435779 

502427 

027842 

515775 

811203 








979346 

721653 

260190 

842505 

797017 

157497 

179041 

202312 

011976 

373248 

374293 

802292 

646914 

171322 

354014 

356787 

511271 

904434 

068589 

329862 

829316 

682909 

809290 

793392 

098004 

120575 

469925 

112743 

897690 

572456 

871574 

465543 

486529 

507767 

608677 

139029 

160636 

417690 

191242 

625269 

104858 

020808 








341447 

723998 

905614 

519309 

926345 

240082 

395043 

415603 

129727 

894956 

780924 

227496 

134056 

023014 

014881 

4% 311 

750082 

707823 

738906 

157591 

072396 

827235 

783798 

324650 

485324 

568i56 

098331 

768720 

261607 

730824 

341940 

259028 

253973 

145183 

658110 

, 527920 

834376 

972906 

627959 

654790 

342497 

593779 
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APPENDIX TABLE 1 Random Numbers (continued) 


206253 

743206 


467521 

118787 


Q29S22 

587401 


700399 
921517 


554652 

015407 


450184 | 

206860 

























































APPENDIX TABLE 2 Binominal Probabilities (continued 
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0.040 




















APPENDIXTABLE 2 Binominal Probabilities (continued) 
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APPENDIX TABLE 4 Factorials 

n 

n! 

0 

I 

1 

1 

2 

2 

3 

6 

4 

24 

5 

120 

6 

720 

7 

5.040 

8 

40320 

9 

362.880 

10 

3.628.800 

11 

39.916.800 

12 

479.001.600 

13 

6.227.020.800 

14 

87.178.291.200 

15 

1.307.674.368.000 
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APFENHIX TABLE 5 Values uf C 


Jt 

e * 

X 

e " 

X 

c * 

A 

e ~* 

0.0 

1,000 

2.5 

0,0821 

5.0 

0,00674 

7-5 

0-000553 

0.1 

0.9048 

2.6 

0.0743 

5.1 

0.00610 

7.6 

0.000500 

0.2 

O . S187 

2.7 

0,0672 

5.2 

0.00552 

7.7 

0.000453 

0.3 

0,7408 

2.8 

0,0608 

53 

0.00499 

7.8 

0.000410 

0.4 

0,6703 

2.9 

0.0550 

5.4 

0,00452 

7-9 

0.000371 









0.5 

0.6065 

3.0 

0.0498 

5.5 

0.00409 

SO 

0.000335 

0.6 

0,5488 

3.1 

0,0450 

5.6 

0.00370 

8.1 

0.000304 

0.7 

0,4966 

3.2 

00408 

5.7 

0.00335 

8.2 

0.000275 

O.B 


«st. 


5.8 


S3 

0.000249 

0,9 


■ 


5.9 

0.00274 

8,4 

0.000225 









1,0 

03679 

3.5 

0.0302 

6-0 

0,00248 

8.5 

0,000203 

T.l 

0.3329 

3.6 

0.0273 

6.1 

0.00224 

8-6 

0,000184 

1.2 


■mi 

0.0247 

6.2 

6.00203 

8,7 

0.000167 

13 

0.2725 


0,0224 

■E£m 

0.00184 

8.8 

0.000151 

1.4 

0 2466 

HUH 

0,0202 

Km 

0.00166 

8.9 

0.000136 





KK 




1.5 

03231 




0.00150 

9,0 

0.000123 

LG 

0 . 2019 

4.1 



0-001 36 

9,1 

0.0001 12 

1.7 

0.1827 

4,2 

0.0150 

6.7 

0.00123 

9.2 

0.000101 

L8 

0.1653 

4.3 

0.0136 

6,8 

0.001 1 1 

9.3 

0.000091 

l .9 

0.1496 

4.4 

0.0123 

6.9 

0,00101 

9.4 

0.000083 









2.0 

0.1353 

4.5 



0.00091 

9.5 

0.000075 

2.1 

n^i 

4.6 


■AM 

0.00082 

9.6 

0.000068 

2.2 


4.7 

0.0091 

7.2 

0,00075 

9-7 

0.000061 

23 


4.8 

0,0082 

7.3 

0,00068 

9-8 

0-000056 

2,4 


4.9 

0,0074 

7.4 

0,00061 

9.9 

0,000050 | 
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APPENDIX TABLE 6 Pois son Distribution for Selected V alue of mu 

Values in the table are for the function: 


P(XH 


P{X) for specified values of fj 


X 

0.10 

0.20 

0.30 

O^T 

0.5(1 

0 

.9048 

.8187 

.7408 

.6703 

.6065 

i 

,0904 

.1637 

.2222 

.2681 

,3033 

2 

.0045 

.0164 

.0333 

1 .0536 

.0758 

3 

.0001 

.0011 

.0033 

.0072 

.0126 
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APPENDIX TABLE 6 Poisson Distribution for Selected Value of mu (continued), 

M 

X 

2,10 

2.20 

2.30 

2.40 ! 2.50 

2.60 

2.70 

2.80 

2,90 

3.00 

0 

,1125 

,1108 

.1103 

.0907 ; .0821 

.0743 

.0672 

.0608 

.0550 

,0498 

l 

,2572 

.2438 

,2306 

.2177 

..2052 

.1931 

.[815 

.1703 

.1596 

,1494 

2 

.2700 ' 

,2681 

,2652 

.2613 

.2565 

.2510 

.2450 

.2384 

.2314 

.2240 

3 

.1890 

.1966 

,2033 

.2090 

,2138 

.2176 

.2205 

,2225 

.2337 

.2240 

4 

.0992 

1082 1 

,1169 

.1254 

,1336 

,1414 

.1488 

.1557 

,1622 

.1680 












5 

.0417 

,0476 

.0538 

.0602 

,0668 

,0735 

.0804 

.0872 

.0940 

,1008 

6 

.0146 

.0174 

.0206 

.0241 

.0278 

,0319 

,0362 

,0407 

.0455 

.0504 

7 

,0044 

.0055 

.0068 

,0083 

.0099 

.0118 

,0139 

,0163 

,0188 

.0216 

3 

.0011 

.0015 

,0019 

.0025 

.0031 

,0038 

.0047 

.0057 

.0068 

.0081 

9 

.0003 

.0004 

.0005 

,0007 

.0009 

.0011 

.0014 

.0018 

.0022 

.0027 












10 

.0001 

.0001 

.0001 

.0002 

.0002 

.0003 

.0004 

,0005 

,0006 

.0008 

11 

,0000 

.0000 

.0000 

.0000“! 

.0000 

.0001 

,0001 

.0001 

,0002 

.0002 ! 

12 

,0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

,0000 

.0001 I 

M _ 

X 

3.10 

3.20 

3.3(1 

3.40 

3,50 

3.60 

3.70 

3.80 

xn 

4*00 

0 

,0450 

.0408 

,0369 

.0334 

.0302 

.0273 

.0247 

,0224 

.0202 

.0183 

1 

.1397 

.1304 

,1217 

,0035 

,1057 

.0984 

.0915 

,0850 

.0789 

.0733 

2 

.2165 

.2087 

,2008 

.1929 

.1850 

,01771 

,1692 

.1615 

.1539 

.1465 

3 

.2237 

.2226 

.2209 

.2186 

.2158 

.2125 

,2087 

,2046 

.2001 

.1954 

4 

.1733 

.1781 

.1823 

.1858 

.1888 

.1912 

.1931 

.1944 

,1951 

,1954 












5 

.1075 

.1140 

.1203 

.1264 

.1322 

.1377 

.1429 

.1477 

.1522 

*1563 

6 

,0555 

.0608 

.0662 

.0716 

.0771 

.0826 

.0881 

.0936 

,0989 

,1042 

7 

.0246 

.0278 

,0312 

.0348 

.0385 

.0425 

,0466 

.0508 

.0551 

,0595 

8 

,0095 

.0111 

.0129 

.0148 

.0169 

,0191 

.0215 

.0241 

.0269 

,0298 

9 

.0033 

.0040 

,0047 

.0056 

.0066 

.0076 

.0089 

,0102 

.0116 

.0132 












10 

.0010 

,0013 

,0016 

.0019 

.0023 

.0028 

,0033 

,0039 

.0045 

.0053 

11 

.0003 

.0004 

.0005 

.0006 

,0007 

.0009 

.0011 

,0013 

,0016 

.0019 

12 

.0001 

.0001 

,0001 

,0002 

.0002 

.0003 

.0003 

.0004 

.0005 

.0006 

13 

,0000 

,0000 

.0000 

.0000 

.0001 

.0001 

.0001 

,0001 

,0002 

,0002 

14 

.0000 

.0000 

.0000 

.0000 

,0000 

.0000 

.0000 

,0000 

.0000 

.0001 

. * „_j 

X 

4*10 

4.20 

4.30 

4.40 4.50 

4.60 

: 4.70 

4.SO 

4*90 

5*00 

0 

,0166 

.0150 

.0136 

,0123 

,0111 

.0101 

.0091 

.0082 

,0074 

*0067 

! 

,0679 

.0630 

,0583 

,0540 

.0500 

.0462 

.0427 

,0395 

,0365 

*0337 

2 

,1393 

.1323 

,1254 

.1188 

.1125 

.1063 

.1005 

.0948 

.0894 

.0842 
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APPEN DIX TABLE 6 Poisson Dislributton for Selected Value of mu (continued) 


M 


X 

4.10 | 4.20 

4.30 1 4.40 

4.51) 

4.60 

4.70 


4,90 

5.00 

3 

,0904 .1852 

*1798 

.1743 

.1687 

,1631 

.1574 

,1517 

.1460 

,1404 

4 

.0951 .1944 

.1933 

.1917 

.1898 

,1875 \ .1849 

.1820 

,1789 

,1755 












5 

.1600 

.1633 

.1662 

,1687 

,1708 

,1725 

.1738 

. 1747 " 

,1753 

.1755 

6 

■EE9 

.1143 

.1191 

,1237 

, 128 ! 

.1323 

.1362 

.1398 

.1432 

,1462 

r 7 

■tr.toa 

,0686 



,0824 


.0914 

row 

Ti:i>1 

■IlEEB 

8 

gffEEl 



.0248 


■iMiliM 


Wtolt 

■ME1 

tiTitil 


row 

.0168 

.0188 


,0232 

H>ttl 

,0281 


■MW 


r-^-a 

. 











EH 


■tew 

,0081 

■HM?« 

■MW 


.0132 

,0147 

■row 

,0181 

11 


wmu 


■iinfci 

■HEM 

■HHEM 



■IIlHtM 

.0082 

12 

,0008 

.0009 

,0011 

.0013 

.0016 

,0019 

.0022 

.0026 

.0030 

,0034 

13 

,0002 

,0003 

,0004 

,0005 

.0006 

.0007 
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APPEfSDIX TABLE 6 Poisson Distribution for Selected Value of mu (continued). 
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APPENDIX TABLE 6 Poisson Disfributkm for Selected Value of mu (continued). 
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APPENDIX TABLE 6 Poisson Distribution for Selected Value of mu (continued). 
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APPENDIX TABLE 7 Normal Curve Areas 
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APPENDIX TABLE 7 Normal Curve Areas (continued] 
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Also, for Z= 4.0, 5.0, and 6.0, the areas are 0.49997,0.4999997, and 0.499999999. 
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APPENDIX TABLE Q Critic al Values of Chi-Square 
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APPEN DIX TABLE 10 5 and t Percent Values of the F Distribution (continued). 
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APPENDIX TABLE 10 5 and 1 Percent Values of the F Distribution (continued). 
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The function F= e, with exponent h , is computed in part from Fisher's table VI (7). Additional entries are 
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APPENDIX TABLE 11 Selected Latin Squares 
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APPENDIX TABLE 13 Critical Values of Spearman's Rank Correlation 
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V jl (t3j-* o(_yiju <L?l-^ ~*-^ SjUc- ; Null hypothesis 

•#° ^ ^ jt ‘ 

^ jli Jj-s» IfJu*- pij ^jj-iil : Statistical hypothesis V'-a^-V' Jp jjflJl 

■ ^C j fcaJl] otIjjilLl jl j*JL*ll 
JLoixj ^J1 j £_ajyM bJba^-Vl ojL»JI:Alternative hypothesis JpJ^ 

.HI J\Ha jAjJL IjJ j* jj L$jt> 

o 

< k oLiAJI jJLp- : Stnrges’s rule j4J£lS 

o-ull JJti »(iw;?- ( A: = 1 + 3.322(log 10 «) ‘ (^jl^£41 £jj=JI iX?^ 





jj_p k <L*J5 j^_£jV Jji oL^Vl ^■■Jg.gcx <jj .oljlj_^ilj ^Jt£JI 

•Cs sw ’ (*jj <_^ (j^V 

l^a-J.^j oULJI J^-ta tJai-l < jjiajo <_jL~i- : Blocks OlptfaiJl 

JjJLi-l ^ A£-y^r liJDi Jlioj .olc-UaS Lfr+^^Jfcj ciUij Ua>- 

.iyJl {y 3jjJL)j£ £t ^s* IjiaJ oVjl^ olg>Ua.£fT 

0j-5v> Ujulc- ^JLjJI jJ j* y*l : Power of the test Sj3 

# 

^_— t jU 4 n ^yl±)( £yJ( <j-° t /? 4JLfl ^ j < ^Ul>- 

.<uL*1a( ^i\ iljJlJI ^ ^ 2^3 J**aj l)1 

^J\ j(.... 4 z 41) jLi^Vl S*Ua_>-^ ^JjJl>- : Critical value <U*SJl 

4 ^»^a 31 oJlS* iili .^JL*J 1 y> j-il 4 JL>l*ll ^jJ^j OjJ? J (a /2 ) jl CT <L*_J JwL^ 
jJ L paijJ LJli 4_>-y£-1 t y^- JL>y jl 5jjLy^ jLjX>*Vl <Lyw*^( 

: Expected value or mathematical expectation jf JaSyii 1^53i 

^««X« 11 ^»>» 9 Jl- 5" 1 4 » O J?I Ij 11 » .Q.U ^jj I ]sS I 

.l^J oVL*i>-VIj 

O 

(ij ^5 ^^UajJU ijjlia jJtS'l SjLoJI Oj£j : Efficiency Ss-li^Jl 

l,J <u>«Jhj cJl£ 

J j->- <j>-bll oUjJUil £?*>• fj jJJill ^Jcxl iw : Sufficiency 







us-*ij C?H aJ%JI j-e- j-ju j-2>$* • Simple index kj .- J l jJijil 

. ^yJ Lewis' 

oULJt ^ja oU jaj£- iJs- ^jA oUj. U »JL! : Composite index jl^ 

•j&J* J 

ii-UaJU iJaJ As *.Jlij 0<jf <Ji : Random variable j^fcAt 

. <LSljl 

y> (JJa aJ djgj Of jjJlS - (^f : Variable jjfc&l 
.U-As-jf Ifw/Li j^SUil j*b\x»}\ x Quantitative variables OljjAsll 

u i >\jiil aJIs ^JUIjj < ^LS : Continuous variables lUasli Oljjfcll 

. A«QkA^ *T « « A l ^fLjlJ! dljl OJ pLj j^xlll ^ A^ J i c f 
( As*us *^0 A^oij j*jj JL>-tj oljjilil : Discrete variables iUfliilt OtjjAxil 

.JLaU 4s*+»j ot^Jcl! «JLaj 

V ^11 *U-» JU^ «/» ; Qualitative vtariablea Wjl' Oljjfcll 

i ii-UsaJl p-lj-^Vl t JJlA-l J.a>JLT SJloVlj l^LS 

p^jJl Ik-lA ... c A^Xlll ^aII i 4£l^aJl 

.dUi U*Ui lit x=l ^daj <Jfi\J&\ 



3 j»ma 


5 jjJ-f £jij U lL»Jl>- £ji j Mutually exclusive: 3JUa« 

J SJL>-lj aj-a JjJiill S->JaS AJL£- 

.iJUla J 5jj-yaJ( jU aA Aj 5 -v* jjl 

1# 

^Ljj < VUjCL^I jJtS'Vl 03 ^ J>\ 5_ajJI ^La* :Arithmetic Mean J 8 ^ 

^_La ft /«—> £ £ Q>lAJbL*lull £ jj> i la utixt^La ^Jj£" (Jjj-*i^-^’l 

• -A/^ £ 

3-*J ^JSl j 5_*J JJV ^LJ-I Ja**j^ll :Midrange cS*^ Ja-^ja^ 

.UJ jJ^lj cJj! la 4<>^1* ( *^_A fijLt 4JU oULJl £^-jj y JJLAj .oLiLJI (3 

JJU LjJ ^jJwaJlj cjUI jll\ JL>*f pij L yJ\ oULJl 51U- 3 SjIp 

.^ g <U^oj*Ji jL*-u/Vl ia**/J <Lta*j*Ji Sjl^^-1 JflLMjjI^o 

3 j 3j-5^ ^jyu ^rllayaa : Mean square OUj jll Jo**»ja* 

*UI 

3 **?* j jS\ jLjC^U aJa J pi* : Modified mean JUail Jx*ijail 
. piI ^biyCLxJj « ^*jaJ 1 la < «*L>-1 

a_a j*jk 5j)£ jll 4 _ajJI jt 5ia-^jdl 2-*-Jil1 ^ j-*l ^ pij :Average Ja^jall 

•^u^ 1 J* ^yi 

.^LuljjJl y>j* as- ja^I (j o!jl>-jJI £^>- : Population £»s£' 
<Ji£ j*j ^ c_jLo~ aJjUm j Ja—JI : Sum of squares Otajjil ^y*£ 

., LJ-I |4^aU CjIaj^a 

.i>j£ J£i; ^1 vl>l-b-Vl ^r*>- : Universal set iULiJi Jpja^I 



^\jj\ r<u 

jt iJL2>» o jSj Jl3 j i ^JL*M 2j>t_49ljj 5J jjm *L-iVt : Set 

.5JL£ 

LjJ oJl jJLp oLU-p ,^-U ckVjL£ : Bernoulli trials ^J — 5 ji ^ 

dJUj 1 yjo ^jJj JL*I^lj < C-oij £jJj JaX ^j-uJj JaJii 5JUX^ g^X^Xj 

.<jjU JS3 c^li 

SJU^Vl J>j * fjj ljJxx)( i-JL : Histogram jr 

< Jj_*P 5->t$j JULP 4JLii-( oliAJt JjJL>* *k!^t X ^yiWl jjjil 

JjJaJI ajjLu_i« oLliJ! C-JIS* lijj .y jJ( L5 i^ otjljScJi Jir gj>* <J 

• ^£g1g^x)l dA^pI jJlXA 

*Xju <j1^jj oJJb gj-j <3j-ill of L f/il c.»i*,lxJLl ^Uio : Range 

' a ' 

.LJjUj j \ UjlpL^J oULJl ^wJjj 
o^jiJIoULJI ^J\ j\£jj .oULJU g>*r^Jkvt« : Observations OlAALSll 

.oU*LiiL 

.O-JLj^L^j 4j^‘A rray 

£-^>ji tjJ J-^' £-djj=iJ u^-* • Frequency polygon l£j!j—^U all 

-x ^aVi jjii > own j^j y ^i j>i > obtain 

J-*-* jj-bj .jus t^jLo jl^ScJ iA*) JS" J SJjtf. SiAI jSy> j*—j» x jjix^ 

jc*- ^J^iJ 1 ^ (jj^J <-^ ^ 

oL»jjl! J-Jaj 3 j£UJI oVjUU : Normal equations A a w s . la ll oViUi.1 

^J->- i ySSj jIJL^I OqJLma 2JU>-lj SJ^Lx>o llLlA •{£j*+& )l 

.jJUuJJ djjill Ljf oV jUJlI 





no 

: Parameters 

<j c ^ r *JI (^JJI J^Ull : Coefficient of variation 

A" 

qu SJ^UJI SjJ xr r t Correlation coefficient J*LX)*ih 
— 1 < r < +1 jl 1 i j 4l*JS £jl 

Jl^U* : Finite population correction factor gsU £—f 

Lvu—>* *^-*P 1 cT^l—*.<<v.«.5^ 1 I 0^1— 

^JIp n SjLp -J J*J ■ 

.N-l 

.i±^UI JJ 4 j ^ 2 > ^JIjJLp j?£j> (j\ : Treatment iUUll 

olo^i*i1 J^ju bJj OjSo ^1 oUll : Stratified sampling <bUll 

£j1lj_i j? d*L2Ja £^*£*M ^wv^-A-T jJ oLo jLd! dlij ^lJLkl.^1 ^JLjj ^j_P 

4JUaJ! A-dj^la ^IJL^JL^U O lJa 4JLP *A>»! j £»£^Ij 4jqLi* l^JLu 1^*4 

Iaj^I jc ^Jl oLwJI jjp SjLp £^>**JJ tij&j ^ia****)! 

oULlaJt 

Oiji)l otO>- y* CjU j*jf- jL^*t Vjt : Cluster Sampling h*jh*&\ ILuiUU 

* 

olJ j>- jJU S-jP^ill oLu*J1 jW^*^ i £*£jsM y* 

.SJ£)( 4JUjlH j^p\SS' ^1p Jj-sApJU JjJLp 



^\jj\ r<n 

Jt aJu LjLx>*1 *U L*jL*M pij £lp : Convenience sampling iaUll 

» ^ LtA^tAll 1 10 1 « t C (jJui J| 

Jlj US' iJLUl l$i*J JCs- LIS' 77 jS'jSj : Consistent estimator JJ-Ul jJiil 
l)L? lUSj «jiyaJI (^jLj 4JjL?j * <LI$jV L Jy^aJ <uUI 

.^JUll 7] J iJaui> 77 jJ-Sll £)Li V fcUt ^s*>- 

jJU j)Ju& J LftjLx>*i jT bUI SJl o(^J cll :Estimators OijAiil 

• // jj jlSxJ x JiU < £+zir\ 

i A A 5JL£* jli <Uf-j i ^JLsJl t Complement Ib^il 

•***•^1 J t£>Vl doljJ -1 

Ja_4^<d ^L». ^jU? : Standard normal curve ^L£Ji ^*Ja]l ^udl 

3 Ujfc cWL*x>-( ^jLu ^jLm ji-Ul (^jU» 

4-iu-yg Ijjt JJ LjUoJI oLUl ( Jj^- < jSL <2JUJbj JjJL>- 

.Z 

^ jLaj tjJ t Disjoint 

iJU Jj .oLlJl i-c -yJL j |j)^5o olJubLii.1 jjSl ,>JL£ Ja^jLo : Mode J'>Al 
jjSc3 ^Jl olJUtUU ^ ^a)I jbsij j~&* itL^j LjU (i^JLl oULJl 

.uu 

o 

j^laj ^J\ ilSUl i?LUI JJLo 1 ij^b5 : Outcomes giUl 

■(' * ‘ * * * ‘ * ‘f ‘ Y t/*J *0^ ^ 





nv 

ou^i j} jJlj uJ .jj! ^ajLSoj i_jj}jii ir j& 

jJ5l C)j£j 1*wUp oijOiUj Solis' jwLali 

6 © 

SJUUll «uip fj jj( OLSJl : Experiment unit 3*5J^-j 
J£J DIjjVl l-^ 4 : Weighted arithmetic mean 

JULP 4Jti J-f J^a jl i ^^iLai .Jo~\ jJI Ijlpta 

££j(J^I Ja-u#^Lo 

4_JLpj oULJI <31 j-IpI (j oIjlaIJlII ^JL jiLj V il)L-Sd Ja^jLo : Median Ja^jJl 
JJL* iitjJaCU ^ I 4 J ( 1 ) j£j ^Jt oULJl i!L>* jJ JaLu*<jl* Ju^asl j~*i 

^Ji ^p SjLp ^ A * 4i ^ 5JL>- Jj ^J^-jJi oUto 

.LJjLj j( IjJLpL^j oUUJ( c_~JJ bu Ja-wjJI (j 





* 


r<\A 


o 

£-**il j*-JJ LjUa^Vt SjLjJI : 2—bjJt Alternative hypothesis 

.HI jl Ha IjJ y* jj l^t JuCm 

^lO^fcLwilj ±Jl£ (^Jl O^Lcs-Vl ^ :5*4^1' A priori Probabilities 

* 

t VL»jCL^< 1 ^>Vt ijjSjil S-c-jlSI Arithmetic Mean 

^ 1 ^ t g*4tnM» 9 l | f (Jl^ltoL^LvM-Jkl ^4hA_9 t yi l la 44i^L* J J} ^-1 

. N t dJ*U- 

.i- 4 -sSi*-J jjw? 1 ^ Lg-^ j* ^JL!l ic-! 2i^A*all Array 

ix*oj£jll i-pjJt jl ila.^jdl 3-^131 ^y >jjJ ^j! Ja^jsll Average 

O 

l^J ZJ\ oUUp i Js. (Jjz£ oVjt^: Bernoulli trials 

Jl£J C—>Ij iJiJj ^ JUx>-lj t d-oli Jar t^J Jaii SJLc^ 

.*JjU 

c-JlS' lit jA,.*/ 2 . JJ <ju-J 0j_$oj t jj-io (jS _L^ 4...3^Jflj Bais 

< 4JLuJI la 2i(x) — JJ> l)IS^ tit ( .^l£\ jJlSl 5 jjL*vO jJlioJD i*3jlil 





.djJiU ll>-J^ko i*3jdt <++*)\ c5jLmj i*J oli ditt IJLp Uj 

Ju^a>dil SJUs>-Vi iili£JI SJb : JJUs^^h Ub Binomial pdf 

<AAj* oVjl^ Lfck 
oUtJ' J-i-ta tJa2-l j^ksL^ (jk-su c3iA* Blocks 

Jjii-1 ^dUi lA 5, -dAfrllaS dilij Ua^ 

.4^JI qA iill£ {\y\ lA^* \J^ olpUaif 

O 

Sjj jji I oU>-^)! jj-« olx-jL^~l Vjl i^Ull Cluster Sampling 

* 

ojL_maJ 1 .» v ^4 * *> Lol^JL& 

J ^-jJt 3JL^ ^JLI1 J^Ull Coefficient of variation 

. ^ * jj Lj j«/3<0 la< ^jLjlil ^A^.djijLvJi ^4 4jt^>4^ 

LS \^ JLUaj V c _^tj 4 -p yJr^ V-AA 3•>*** : Combinations 

^»U*jl ^ <ill£ ( _ylc- t£jr£. JjSjJ (J£j ^ji-h C-WjJ 

£-*j>- j_£Jj < A c—-J A S_USL» oLi ^LxJIjj < ^Jl>J 1 :lU^ll Complement 

J c$>-Vl ^IjJ-l 

oUlJl ^yo oLc-5JL& ^ oUjJUaJU ^4- : S-Tjll j-itjll Composite index 

j^y J 

i-Jbx* <±<|JU>-I SJLc- ^ il)j-Si> ^JlII iiuJ-1 :»- ■ Compound event 

•tA* 5 ' 



i^Uall c^VLx^l: oVUs^-^i Conditional probabilities 

ix- jA 11 ol*-*l5M 

< JL*i>-Vl l 5 -U- i-JX* 3-JU1 jjJLSj o jiJ Oljsfi Confidence interval 

* x 2jjUJ Aljlnil gjjJ ^ i fi Ji« 

Ld£ S^ixi]( I^IaJ JLx- LK 7 jJill Consistent estimator 

£)L£ L-4-1S*j .ja./? 11 4 JjLjj j-j-i t JjL^j V U 

.^LutJI Tj J ^1j <UaJL> jjJLaj Tj jJjill l)U ^ 

4 jli dJJJjj < ^LS 0(j\AsU Continuous variables 

J*-kt UjL^-1 ^^JLp UbjU>.( ^Xj Sjup 2-jUil Convenience sampling 

■ ^r*qX><-»AA L^A**C 

6 j-&j.yjx < j-Lx. S>-jAJ ^LLaiJ^Uj^t Correlation 

.^p^LfcXo fiLfl jl flL£( (J lo( tjL* J>* ^Ax *Lj ikj jA 

<j£-> 2ji :r Correlation coefficient, r 

— 1 < Y < +1 j! 1 i {jsj 4XxuJ £jl ySj .(jrwljJtoJI 
jJL£ ^J(j(.... * z 1 1) jtxS-Vl Sf-U^a^-V *uIjJL>- i*J <U*5M Critical value 

c-JlS' bLi jjiJ 4 JjIa 1I <—i^ ( or / 2 ) jl # 

b>U i>"Jbjj jl AjjLhA jLi^VI 3*Utf>-V 
Lgjc^ ^xJI oLjLJI ^: 3 > plkal< OULJl Cross section 

,isu^(j 5>-Lw« ^ <ul«j 3 

fjMSjC SjjUaiSVI otjjJJI iS OljvaaJl Cyclical fluctuations 





t>\ 


dUi JUu jUojVi J}U- {yt 4*kikd1 jL^Jl SjM jUaliVi j3 

j L tl ^ Ojpi oL^lj ^>UA^J 

(5 o 

(2JUi~JiO ljJ-\ JjljJI J o(JLaUlU OL^-ji Degrees of freedom 

.1*1* i*J jLiM £>£jC <_*!*- 2j^U3(j 

.i^ij Descriptive statistics 

oJLfcj c jL>*b CjIO tj\«U Discrete variables 

♦JL*JU oijjdi 

^jLaj lg >1? Iaj j .^v^LwaJI l^J ^*iuJ . 4 X*aa^ Disjoint 

i?^yiJI <j-p j--joj t la jl ^LJU iC-xA-ilt Dispersion 

(jlS* L»J^*la 4 v^ill dJwrfill olS' UKj.l^ lfl d *^ u J ^ j\ jLtrj 1 

J^IS* Jax*<jdl ^JLsxl^l ^plaXw <u 1 pj j5Sl Ja**jlU 


O 

Ju«U*: £ 5 **-^ J*l** Finite population correction factor 

• Lia .^ 1 -L^jC' 0 11 L-juCLjs-1 Lm^wcj CI^Lv^aXI 

■N-l ^ n i*-i o* s j4^ J*J " n 
j-* jJLp ^IJliuL^U oUUD Frequency distribution 

Jj-^P j^juj .djX-2? L*lP j-ju j ol*x>- jJI ^ J^Ja ili C)j£j *^1*211 



^ aaJjl* £ * y 

ol •<** J-^ J-^-b oUaliJU jJtf- ^e- Jj jJM j oljljScJt 

.oUa LU l ^uo 

£->jj i^jlj-&Jl ^-jjjsl! Frequency polygon 

^1 J^jd, .x j>l > ol^l y ^1 j>! > oljl^l 

J-** -j^ 5 cSj'—d £U>^ j ^ jSj* X 

jjC- <d£ji> ^SsVl (jj* ijy^J <1)U lLU j 

7 o 

SJLfcC-Vl <jlj S <^j1j-£J1 ^-jjjlU 4 _jL SJL^frl: l£j' j—Sell Histogram 

( J^_4*£> ^Jv-5* 4_>Lgj -l_^C- A^UA^'l 0j^> X ( _ f «3 , i , l AajLmJI 

JjJaJI 5 jjLju Jji. oliiUI C-JlS" .y ^11 oljljScJI Jifi <j£>- (j 

^jjdl i3 sjux’f iiL* o_j^j jjli 

o 

«JL,J 5^jiiJ.1 j_^5L*JI j! t ji £1 ji getiS"iikil r^klasll Intersection 

oLt 

o 

(3jJJI Vj-> jlg£»-Vi 3~jaJ( Judgment sampling 



oljEflla./all 3 j*ma 


.£*12sM ^ iloJI j^allP jL^-V ioljJLaJt flijVl i*P 




J o jLp ^j 3j-fr j--*u ^JLkva-«: OUijlt Ja—ijsp Mean square 


4-Jlpj oULJt c_sljJol j o(jLaL!LU ^JL jiLij V <jt£* la.^Median 
( J_L® U jial* L^J JjSo ^Jl oIjLJI ilU- 3 ( j5Lc Ja^**jl* 

^Jt ^p SjUp ia-u#jill jli j*p oULJI SJt>- 3 j .j^Jbcdij cAjIj 

.Ujlo j\ LjpLyal oIjLJI <w~J y Jbu Ja-u>jJI 3 
yJl jJLjJI jJclU ^^JLp J?jJ Si^i? OUijU 3 hjp Method of least squares 

ia->* Jj>- y t[£\ (3 oUoj» ijjj ^jip j^joj oULJt 3 y 

3 J-Alj ^JbLUt ^%-jJ JJLr j c b j a jlJ^-Vl 3 

.Jai-I SJjIsco 

3 3-*J j £*J J5V ^LJ-1 Ja*-»jdl o^j^i Ja-jja^ Midrange 

.4-ypys S j_>*Tj cJjl la **<y* <j-P SjLp <LJli olJLJI y .A IPj .CjLJUJI 4_Pj^j£ 

JJU L|J ^oUljJJl JL>-1 ^J1 oULJI i!l>- 3 3**^ 

JayyUJ VjJI fljl^A-l Jfl*4^1« 

jji- oUUI ills* jj .oULil ac. y*£- j 1Ijl y> oLutiil jiSl Ja~uMode 

* 

.UIp j^Soj otJUbliU y> jl££j oUUlj-3i 3ULw l$U < i^ll 

Ju? 3 3-^5 ^w?ij aJLp J^ygL-j-1 J*Uii Ja^jsLl Modified mean 



ZaJj* £ » £ 

j_*JI j ilis»Jil olj-iill 0 j& to Ole- i±jJJ±: ^lai-' JsLJj'il Multicollinearity 

i>-jJb Ll>-b iki j* JaiM 

y J £jJLJ iJjL**: jlatf-Vl Multiple linear regression 

Q* j£l) X <JLiuJi»l llj \jJcAl ^|Jl>tla*L 

$ jJ>-\ t±jJu>* (J\ £jJj ^Ji» La ^JLj»- £jJj : S-iUa* Mutually exclusive 

^*4-Aj ^ 4_jL& 1 ^ aa d*l) 4. *Ia$ ^aj JLl& >/? 11 

.aJLio <±>tJb-l ibSJlj OU aJL^j k»^3( 

O 

oLSL> <. kyg > *&L«i . la IS 0 j-So oLLJI OUt*j Nominal data 

.^Li ...l)(jjJ 4j1jLI 4 £^*4 4 4 4 Lfljkd jliVl 

L-i-j i3Lla Jj_So V oljU>-^l: OljLs^l Nonparametric tests 

o^r^' *^LLa>-^J -&UU Jj>- <y>jy iZ 

oLju^II SJL^k 3-JaJ Cr* oV^Lnil :2^JaJl O^^Ull Normal equations 
Jbj>- jtJL^t <L*JL*a Ju£3 2JL>-1j 4wcsuJa J-bbca iJLjb Oj-£j jiyaJI 

.jaJLcdJ SjJJiil Ljf OV^Lxil 

x jJLjJI jJcuJU Sj^i^wa ii\£ £Jh: ^dal l £2jjsil P4f Normal /id/* 

4 5_A$JV La oJLu Jl AjtgjV La ^o J^C JjJL£ ^yi^\ j£*i JL>-ljj 

.^jLaII <SI j£\j Jsi^jlC 

JL>^ jt 4 3j-i * c^"*^ SjLp :^*Aa 1| Null hypothesis 

• Ho <5 yja * ^ < js& 





t * o 


O 

ijj jii\ oLiLJI (J| jLijj .oULi] ji»T^lk^: OU*Lidl Observations 

■ OljLfclJtll) 

vi^ S JSLi ^ Og«ve 

Cj L SaU LJUJl JjJlA-I y jJI jj-il oljlj&JI 

<>* J-^) f ^£cj .x <^Vl j^l 

*'j^' ^ c5j^I £di>JI <*j*d <4- jlj&JI 

oLjcojJI jI oLjj-JLxII jl oLdl Ju* AjjLuill 
cr*c-^ l5j'j^sJI <j ^jsiM Obl^Jl Old Oliiil Open-ended classes 

l)j-£> U-LLp ^JL...V 0 * y^o jJtSl < ^^-Ip! J YT 0 JJU t S^JL^ <L>l$J tfJ 
3 SoLi$ 11a?it Lc 4iiJI ^P jnSj^j S^^jVl J-JU jJp ilLjb 

.C-ulI JjJoj oUiil 

<5^Ap ^p oUL>: 3*«yjs)l OUtJl Ordinal data 
.^Lj... c ^Ulall 4L.^aT iwJjJ LCj kOljlUl ^!Ui .(wJjjl 
^jJLp^U j^Jaj 4j^Jkl ^JLp JJU < 4j^>cl!I Ontcomes 

.0 Y < * * * * £ < Y* * Y ) Ijla 3jJ ^y&j j <o^£ *Up 
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